This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



09{^H1> Oil 



® 



J) 



Europaisches Patentamt 
European Patent Office 
Office europeen d s brevets 



© Publication number: 



0 579 223 A1 



® 



EUROPEAN PATENT APPLICATION 



© Application number; 93111367.4 
(§) Date of filing: 15.07.93 



® Int. ci.S: C07C 235/54, A61K 31/195, 
C07D 211/44, C07D 309/12, 
A61K 31/445, A61K 31/35, 
C07C 235/62 



® 


Priority: 17.07.92 JP 190991/92 


Inventor: Morioka, Masahiko 






15-301, Machida Coop-Town, 


Date of publication of application: 


2-10-4, Ogawa 




19.01.94 Bulletin 94/03 


Machida-shi, Tokyo-to(US) 


® 




Inventor: Hatanaka, Fumiko 


Designated Contracting States: 


202, Fujigaoka Haitsu, 14-13, 




AT BE CH DE DK ES FR GB GR IE IT LI LU NL 




FT SE 


Chigusa-dal 




Midori-ku, Yokohama-shi, Kanagawa-ken(US) 


® 


Applicant: MITSUBISHI KASEI CORPORATION 






5-2, Marunouchi 2-chonne 


© Representative: Hansen, Bernd, Dr. 




Chiyoda-ku 




Tokyo(JP) 


Dipl.-Chem. et al 
Hoffmann, Eitle & Partner 




Inventor: Ueno, Hiroaki 


Patent- und Rechtsanwalte, 




3520 Lebon Dr., Apt. 5322 


Postfach 81 04 20 




San Diego, OA 92122(US) 


D-81904 Munchen <DE) 



(§) Carboxylic acid derivatives having 5 aipha-reductase inhibitory activity. 



(§) Carboxylic acid derivatives of the formula: 
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Y - C O O H 



are provided, which are useful for treatment of androgen dependent diseases such as benign prostatic 
hyperplasia, acne, seborrhea, female hirsutism, and male alopecia. 
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The present invention relates to novel carboxylic acid derivatives. More particularly, this invention 
relates to novel carboxylic acid derivatives having Sa-reductase inhibitory activity useful for treating benign 
prostatic hyperplasia, acne, seborrhea, female hirsutism, prostatic carcinoma, male alopecia, or the like, 
caused by excessive production of dihydroleslosterone (hereinafter referred to as "DHT"). 
5 Androgen dependent diseases which represent unfavorable physiological symptoms such as benign 

prostatic hyperplasia, acne, seborrhea, female hirsutism, male alopecia, or the like are caused by excessive 
accumulation of androgenic hormones in metabolic system. 

It has long been known that DHT is essential for differentiation, development and maintenance of 
prostatic tissue. It has also been well known that the active androgen of male target organs such as prostate 
10 sebaceous gland, hair-root is DHT. 

DHT is produced from testosterone by the action of a testosterone 5a-hydrogenating enzyme, "Sa- 
reductase", in above target organs. Therefore, testosterone is a kind of pro-hormone in androgen-depending 
tissues such as prostate gland, and 5a-reductase plays an important role for the biosynthesis of DHT. 

Importance of DHT concentration has recently been recognized in diseases which appear to be caused 
75 by an excess of male hormone, and a lot of 5a-reductase inhibitors have been reported, which include 
steroid derivatives such as 4-a2a-steroid derivatives [JMC, 27, 1690 (1984)], 3-carboxylic acid steroid 
derivatives [Bioorganic chem, 17, 372 (1989)]. JMC, 33, 937 (1990)], 3-phosphonic acid steroid derivatives 
(Japanese Patent Publication~kokai Hei 2-21 2499;~Hei 2-225496], 3-sulfonic acid steroid derivatives 
[Japanese Patent Publication Kokai Hei 2-225494], 3-nitrosteroid derivatives [Japanese Patent Publication 
20 Kokai Hei 3-118325], non-steroid agents such as benzoylaminophenoxybutanoic acid derivatives [Japanese 
Patent Publication Kokai Hei 1-156950; Hei 1-139558], WS-9659 A and B originating from microorganisms 
[The Journal of Antibiotics, 1230. 1235, 1989], and the like. 

The 5a-reductase inhibitors listed above are classified in two groups, namely steroid derivatives and 
non-steroid derivatives. The steroid derivatives have a problem of inducing side effects although they 
25 exhibit excellent pharmacological activities. On the other hand, non-steroid derivative having sufficient 
activity has not been discovered yet. 

As the result of extensive study for providing non-steroid compounds having high activity as Sa- 
reductase inhibitors, the present inventors have found that specific carboxylic acid derivatives have an 
excellent activity. The present invention has been completed on the basis of such finding. 
30 Thus, the present invention provides carboxylic acid derivatives of the following general formula (I): 



35 




40 

Wherein R\ R^, and R* each independently represent hydrogen atom, halogen atom, adamantyl 
group, optionally substituted Ci - Cm alkyi group, optionally substituted C3 - C10 cycloalkyi group, 
optionally substituted Ci - Ci * alkoxy group, optionally substituted heterocyclic group, - OR'* (R^ represents 
45 hydrogen atom, adamantyl group, optionally substituted C3 - C10 cycloalkyi group or optionally substituted 
heterocyclic group), or a group of the formula: 



50 




65 

wherein R^ and R^ each independently represent hydrogen atom, Ci - Cs alkyI group, C3 - C3 cycloalkyi 
group, - CONR^N'° (R^ and R'° each independently represent hydrogen atom or Ci - Ce alkyI group) or. 
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when R' and are adjacent, they may form Ci - Ce alkylene group, and m represents 0 or 1, or, the 
adjacent two substituents selected from R^. R^ and R* may form a group of the formula: 



-oco- 

I,- 



70 



wherein R^' and R^^ qqq^ independently represent hydrogen atom, Ci - Ce alkyi group or C3 - Cs 
cycloalkyi group or they may form, taken together, C2 - Cs aikylene group, a group of the formula: 
-OCH2CH2O- or optionally substituted C3 - C4 alkylene group, 
75 R^ represents hydrogen atom or Ci - C5 alkyI group, 

X represents -CONR'^. -SO2NR13. (ri3 represents hydrogen atom or Ci - Cs alkyI group), 

Y represents a single bond. -OCH2- or -CH = CH-, 

A ring may form benzene ring, cyclohexene ring or cyclohexadiene ring, 
the dotted line represents a single bond or double bond, and 
20 n represents 1 or 2, with the proviso that when the carbon atom to which R^ is attached has a double 

bond, then R^ is not present, or pharmaceutically acceptable salts thereof. 

The present invention will be explained in detail below. - 

The present invention relates to the carboxylic acid derivatives of the following general formula (I): 



30 




wherein R\ R^, R3 and R^ each independently represent hydrogen atom, halogen atom (iodine atom, 

35 fluorine atom, chlorine atom, bromine atom), adamantyl group, Ci - C14 alkyI group (methyl group, pentyl 
group, nonyl group, tetradecyl group, etc.) optionally having one or more substituents selected from 5 or 6 
membered heterocyclic ring containing 1 or 2 hetero atoms selected from oxygen atom, sulfur atom and 
nitrogen atom, such as tetrahydrofuran ring, imidazoline ring, piperidine ring, dithian ring, thiomorpholine 
ring, etc., C3 - Cio cycloalkyi group (cyclopropyl group, cyclohexyl group, cyclodecyl group, etc.) and 

40 adamantyl group, C3 - Cio cycloalkyi group (cyclopropyl group, cyclohexyl group, cyclodecyl group, etc.) 
optionally having one or more substituents selected from Ct -Ce alkyI group (methyl group, butyl group, 
hexyt group, etc.), Ci - Cm alkoxy group (methoxy group, pentyloxy group, nonyloxy group, tetradecyloxy 
group, etc.) optionally having one or more substituents selected from 5 or 6 membered heterocyclic ring 
containing 1 or 2 hetero atoms selected from oxygen atom, sulfur atom and nitrogen atom, such as 

45 tetrahydrofuran ring, imidazoline ring, piperidine ring, dithian ring, thiomorpholine ring, etc.), C3 - Cio 
cycloalkyi group (cyclopropyl group, cyclohexyl group, cyclodecyl group, etc.) and adamantyl group, 5 or 6 
membered heterocyclic ring containing 1 or 2 hetero atoms selected from oxygen atom, sulfur atom and 
nitrogen atom, such as tetrahydrofuran ring, imidazoline ring, piperidine ring, dithian ring, thiomorpholine 
ring, etc., optionally having one or more substituents selected from Ci - Cs alkyI group (methyl group, butyl 

50 group, hexyl group, etc.), a group: -OR^ {R^ represents hydrogen atom, adamantyl group, C3 - Cio < 
cycloalkyi group (cyclopropyl group, cyclohexyl group, cyclodecyl group, etc.) optionally having one or 
more substituents selected from Ci - C& alkyI group (methyl group, butyl group, hexyl group, etc.) or 5 or 6 
membered heterocyclic ring containing 1 or 2 hetero atoms selected from oxygen atom, sulfur atom and 
nitrogen atom (tetrahydrofuran ring, imidazoline ring, piperidine ring, dithian ring, thiomorpholine ring, etc.) 

55 optionally having one or more substituents selected from Ci -Ce alkyI group (methyl group, butyl group, 
hexyf group, etc.) and C2 - C& acyl group (acetyl group, isobutyryl group, isovaleryl group, etc.)} or a 
group: 



3 
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20 




wherein and each independently represent hydrogen atom. Ci - Cb alkyi group (methyl group, butyl 
10 group, hexyl group, etc.), - Cs cycloalkyi group (cyclopropyt group, cyclohexyl group, cyclooctyl group, 
etc.). -CONR^N^° [R^ and R^° each independently represent hydrogen atom or Ci - Ce alkyI group (methyl 
group, butyl group, hexyl group, etc.), or, when R^ and R^ are adjacent, they may form Ci - Ce alkylene 
group (methylene group, trimethylene group, hexamethylene group, etc.). and m represents 0 or 1}, or, the 
two adjacent substituents selected from R\ R^, R3 and R* may form a group of the formula: 



-oco- 

ll2 



wherein R^^ and R^^ each independently represent hydrogen atom. Ci - Cg alkyI group (methyl group, butyl 
25 group, hexyl group, etc.) or C.-? - Cs cycloalkyi group (cyclopropyi group, cyclopentyl group, cyclooctyl 
group, etc.) or, they may form C2 - Cg alkylene group (ethylene group, pentamethylene group, oc- 
tamethytene group, etc.), a group: -OCH2CH2O- or C3 - Q alkylene group (trimethylene group, 
tetramethylene* group) optionally having one or more substituents selected from Ci - Ce alky I group (methyl 
group, butyl group, hexyl group, etc.) and C3 - Cs cycloalkyi group (cyclopropyi group, cyclohexyl group, 
30 cyclooctyl group, etc.); 

R^ represents hydrogen atom or Ci - Cg alkyI group (methyl group, butyl group, hexyl group, etc.), X 
represents -CONR^^- or -S02NR^^- [R^- represents hydrogen atom or Ci - Cg alkyI group (methyl group, 
butyl group, hexyl group, etc.)]; 

Y represents a single bond, -OCH2- or -CH = CH-; 
35 A ring may form a benzene ring or cyclohexadiene ring; 

the dotted line represents a single bond or double bond; and 

n represents 1 or 2, with the proviso that, when the carbon to which R- is attached has a double bond, 
then R^ is not present, or pharmaceutically acceptable salts thereof. 

Of the compounds of the present invention, preferable is a compound of the formula (I) in which H\ R^, 

40 R3 and R* each independently represent hydrogen atom; halogen atom; Ci - Cii alky! group optionally 
having one or more substituents selected from 5 or 6 membered heterocyclic group containing 1 or 2 
hetero atoms selected from oxygen atom, sulfur atom and nitrogen atom, and C3 - C10 cycloalkyi group; Ci 
- Ci4 alkoxy group optionally having one or more C3 - C10 cycloalkyi group; -OR^ [R^ represents C3 - C10 
cycloalkyi group optionally having one or more Ci - Cs alkyI group; or 5 or 6 membered heterocyclic group 

45 containing 1 or 2 hetero atoms selected from oxygen atom, sulfur atom and nitrogen atom, and optionally 
having one or more Ci - Cs alkyI groups] or a group of the formula: 
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wherein and each independently represent hydrogen atom, Ci - Cg alkyi group, C3 - Cs cycloalkyi 
group, • CONR^N^° (R^ and R^° each independently represent hydrogen atom or Ci - C5 alkyI group) or. 
when R^ and R" are adjacent, they may form Ci - Cg alkylene group, and m represents 0 or 1). R^ 
represents Ci - Cg alkyI group, X represents -CONR^^, or -SOsNR^^. ^pis represenls hydrogen or Ci - Cg 

5 alkyI group), Y represenls a single bond, -OCH2-or -CH = CH-, A ring may form a benzene ring or 
cyctohexene ring, the dotted line represents a single bond or double bond, and n represents 1 or 2. 

Particularly preferable is a compound of the formula (I) in which R\ R^, R^ and R* each independently 
represent hydrogen atom; halogen atom; Ci - C14 alkyI group optionally having one or more C3 - Cio 
cycloalkyi groups; Ci - C14 alkoxy group optionally having one or more Cj - Cio cycloalkyi group; or -OR^ - 

10 (R^ represents Cj - dj cycloalkyi group optionally having one or more Ci - Cb alkyI group); R^ represents 
Ci - Ce alkyI group, X represents -CONR^^- (R^"^ represents hydrogen or Ci - Cg alkyI group); Y represents 
a single bond; A ring represents cyclo-hexene ring; the dotted line represents a single bond, and n 
represents 1 or 2. 

Most preferable is a compound of the formula (I) in which R\ R^, R3 and R'^ each independently 
/5 represent hydrogen atom or Ci - C14 alkoxy group; R^ represents Ci -Cg alkyI group; X represents 
-CONR^-- {W^ represents hydrogen atom); Y represents a single bond; A ring represents a cyclohexene 
ring; the dotted line represents a double bond; and n represents 2. 

The compounds of the general formula (I) above may contain an asymmetric carbon atom, and racemic 
mixture and optical isomers are included in the present invention. 
20 The compounds of the present invention are illustrated in Tables 1 - 4 below. 
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Table 1 (continued^ 
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No. Rl r2 r3 r4 
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Table 1 (continued) 
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No. R» r2 r3 r4 ^5 X n 
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, Table 1 (continued^ 
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Table 1 (continued^ 

Compd. 

No. R2 R^ X 
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Compd. Table 1 (continued) 
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Table 1 f continued 1 
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Table 1 (continued) 
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Table 1 (continued) 
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Table 1 (continued^ 
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Table 1 ^coni^inued) 
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Table 1 ( continued) 
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40 In Tables 1 - 4, Me means a methyl group, Et means an ethyl group, Pr means a propyl group, iPr 

means an isopropyl group, Bu means a butyl group, and Ac means an acetyl group. 

The compounds of the general formula (I) can form a salt with a base. The base may be selected from 
those which can form a salt with the compound of the general formula (1). Examples of the salts are metal 
salts (e.g. sodium salt, magnesium, aluminium salt, etc.), ammonium salt, and amine salts (e.g. 

45 methylamine, ethylamine, diethylamine, triethylamine, pyrolidine, piperidine, morpholine, pyridine, aniline, 
etc.). 

The compounds of the general formula (I) can be prepared, for example, in the manner as shown in the 
following synthetic route. 
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(1) Of the compounds of the general fornnula (I), the compounds wherein X is -CONR^^- are prepared as 
follows: 



5 



10 



75 



20 




(la) 

25 

In the above formulae, R\ R^, R^, R'^, R^, n, Y and A have the same significance as defined in the 
general formula (I) above, and R^* represents an alkyi group having 1 to 5 carbon atoms. 

For example, the benzoic acid derivatives of the general formula (III) is allowed to condense with amino 

30 acid derivatives of the general formula (IV) in an appropriate solvent such as methylene chloride, 
chloroform, tetrahydrofuran, benzene or the like, or without solvent, in the presence or absence of a 
condensing agent and an organic base, or in the presence of a condensing agent without base. The 
condensing agent includes inorganic condensing agents such as phosphorus oxychloride, thionyl chloride or 
the like and organic condensing agents such as dicyclohexylcarbodi-imlde, carbodiimidazole, oxalyl chlo- 

35 ride, tosyl chloride or the like. The condensed product is subjected to hydrolysis with an alkali to give the 
objective compound (la). The hydrolysis is carried out in a mixture of water and methanol containing an 
alkali metal hydroxide such as sodium hydroxide or the like, or in a mixture of water, methanol and 
tetrahydrofuran. 

The compound of the general formula (I) in which Y is a single bond can be prepared, for example, by 
40 condensing the compound of the general formula (III) with the amine derivative of the general formula (V) 
below using the method mentioned above, to give the compound of the general formula (VI) below, and this 
compound is allowed to react with carbon monoxide in the presence of an organic base, phosphine and 
palladium (II) in an alkanol (ROH) solvent or in a mixture of alkanol (ROH) of 1 -5 carbon atoms with 
tetrahydrofuran, ether, methylene chloride or the like, to give alkoxycarbonyl compound of the general 
45 formula (VII) below, which is then subjected to hydrolysis with an alkali to give the objective compound. 
(The alkali-hydrolysis is carried out as described above.) 
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In the above formulae, R\ R^, R^, R*, R^, n and A have the sanne significance as defined above, R 
represents an alkyi group of 1 to 5 alkyi group, and Tf represents trifluoro-methanesulfonyl group. 
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(2) Production of the compound of the general formula (I) In which X is -SO2NR'-- 
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(X) 



In the above formulae, R\ R^, R3 and have the same significance as defined above. 

For exannple, the aniline derivative of the general formula (IX) above is allowed to react with sodium 
nitrite or potassium nitrite in an appropriate solvent such as aqueous acetic acid, diluted hydrochloric acid 
or the like, to give a diazonium salt, which is allowed to react with cupric chloride and sulfur dioxide to give 
20 the sulfonyl chloride derivative of the general formula (X) above. 

The compound of the general formula (XI) below can be prepared by reacting the compound of the 
general formula (X) with the compound of the general formula (IV) above in the presence or absence of an 
organic base such as triethylamine, pyridine or the like, in a halogen type solvent such as methylene 
chloride or the like and subjecting the resultant product to alkali-hydrolysis according to the method as 
25 described above. 



30 



35 
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(XI) 



Y- COOH 



In the above formulae (XI), 
general formula (I). 



R2, r3, R'^, R5, n, Y and A have the same significance as defined in the 



40 (3) Production of amino acid derivatives of the general formula (IV): 

i) Production of compounds of the general formula (IV) in which Y is a single bond or -CH = CH-: 
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The starting 8a-methyl-3.4,8.8a-tetrahydro-1 ,6(2H,7H)-naphtha!enedione and 7a-methyl-7,7a-tetrahydro- 
1.5(6H)-indadione are known compounds, and their optical activity is also known. Furthermore, the starting 
6-hydrotetralone and 5-hydroxyindanone are known compounds. 

The starting compounds are treated at temperature from -40 'C to room temperature in the presence of 
1 mol equivalent of anhydrous trifluoromethanesulfonic acid and tertiary amine such as triethylamine, 
pyridine or the like, in an inert solvent such as methylene chloride, tetrahydroturan or the like (Step a), and 
the resultant product is allowed to react with carbon monoxide or the like in the presence of an organic 
base, phosphine and palladium (11) in a mixture of alcohol (1 - 5 carbon atoms) with tetrahydroturan or ether 
to give an alkoxy compound (Step b). This product is treated with a reducing agent such as sodium 
cyanoborohydride or the like in the presence of ammonium salt such as ammonium acetate, ammonium 
chloride or the like, in an alkanol solvent (1-5 carbon atoms) or in a mixture of alkanol (1-5 carbon atoms) 
with letrahydrofuran or ether for subjecting only the ketone group to reductive amination (Step c). 

The compound wherein Y is -CH = CH- can be prepared by using an alky! acrylate or the like in place of 
carbon monoxide in Step b. 
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In the above formulae, R^, X, n and A have the sanne significance as defined in the general formula (I), 
and R represents an alky! group having 1 - 5 carbon atoms. 

20 ii) Production of the compound of the general formula (IV) in which Y is -OCH2-: 

For example, 6-hydroxytetralone or 5-hydroxyindanone is allowed to react with cr-haloacetic acid ester 
in the presence of a base such as sodium hydride, triethylamine or the like in a solvent such as methylene 
chloride, tetrahydrofuran. DMF or the like, and the resultant product 

25 is subjected to reductive animation to give the product. The benzoic acid derivative of the formula (III) 
and aniline derivative of the formula (IX) are commercially available or can be prepared in a conventional 
manner from commercially available materials. 

When the compounds of the present invention are used as medicaments, they can be formulated 
together with one or more of conventional carriers suitable for desired administering route. For example. 

30 formulations such as tablets, capsules, granules, powders, solutions or the like are prepared for oral route. 
Excipients, binders, lubricants, coloring agents, disintegrators, or the like, which are usually employed for 
the preparation of pharmaceutical formulations, can be used for preparing solid formulations for oral route. 
Examples of the excipients are lactose, starch, talc, magnesium stearate, crystalline cellulose, methyl 
cellulose, carboxymethyl cellulose, glycerin, sodium alginate, arabic gum and the like. Examples of the 

35 binders are polyvinyl alcohol, polyvinyl ether, ethyl cellulose, arabic gum. shellac, refined sugar and the like. 
Examples of the lubricants are-magnesiunn stearate, talc, and the like. Additionally, coloring agents and 
disintegrators may be used. Further, tablets may be coated in a conventional manner. Liquid formulations 
include aqueous or oily suspensions, solutions, syrups, elixils and the like, and can be prepared in a 
conventional manner. Injections may be prepared by adding pH adjusting agents, buffers, stabilizers, 

40 isotonic agents, topical anesthetics, or the like to the compound of the present invention. Subcutaneous, 
intramuscular or intravenous injections may be prepared in a conventional manner. For preparing sup- 
positories, oily bases such as cacao oil. polyethylene glycol, Witepsol (Trademark of Dynamite Novel 
Company) or the like may be used. 

Appropriate dosage of the formulation thus obtained varies depending upon symptoms, body weight. 

45 age or the like of particular patients. In general, appropriate daily dose to adult is in the range from about 
0.01 to 2000 mg, and the daily dose is preferably administered in multiple doses of 1 - 4 times a day. 

Appropriate salts of the compound (I) may be prepared using a non-toxic base. Such appropriate salts 
include those formed with inorganic bases (e.g. sodium slat, potassium salt, etc.), those formed with organic 
bases (e.g. triethylamine. etc.), and ammonium salts. 

50 

EXAMPLES 

The present invention will be explained in more detail below by examples and reference examples. The 
examples are representative only and should not be construed as limiting in any respect. 
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Example 1 

Preparation of 5-(4'-phenoxybenzoylamino)- 10-methyl-A^*^*'^<^*-octalin-2-carboxylic acid (Compound No. 1 in 
Table 1): 

5 

To a solution of 4-phenoxybenzoic acid (410 mg, 1.91 mmol) in methylene chloride (4.0 ml) was added 
thionyl chloride (0.8 ml), and the resultant mixture was refluxed for 1 hour. The mixture was concentrated, 
and the residue was dissolved in methylene chloride (4.0 ml) and the resulting solution was dropwise added 
to a solution of 5-amino-10-methyl-A^*^**®<^*-octalin-2-carboxylic acid methyl ester (420 mg, 1.92 mmol), 

70 triethylamine {0.84 ml) and methylene chloride (4.2 ml) under ice cooling. The mixture was stirred at room 
temperature for 30 minutes, poured into chilled water (50 ml) and extracted with ethyl acetate. The organic 
extract was concentrated to dryness, and the residue was dissolved in 10% methanolic water (23 ml), mixed 
with potassium hydroxide (1.09 g, 16.5 mmol) and refluxed for 4 hours. The product was extracted with 
acidic chloroform, dried over magnesium sulfate and concentrated. The resulting residue was chromatog- 

15 raphed on a silica gel column, etuting with chloroform-methanol to give the titled compound (464 mg, yield 
60%) as white crystals. 
m.p.96-101 

iH-NMR(CDCl3, 250MHz)5ppm=7.73(d. 2H, 8.7Hz), 7.36{t-like, 2H, 7.4Hz), 7.1.7.2(m, 2H), 6.9-7.1(m. 
4H). 5.96(br-d. 1H, 8.7Hz). 5,90(br-s. 1 H). 4.1Q-4.25(m, 1H), 4.10-4.25(m. 1H), 2.10-2.60(m, 4H), 1.75-1 -95(m, 
20 3H). 1.40-1.55(m, 1 H). 1.01(s. 1H) 

IR(KBr)>(cm-i) = 3296, 2938. 1674, 1634, 1588. 1543. 1489. 1244, 1169. 

Example 2 

25 Preparation of 5-(3'-phenoxyben2oylamino)-10-methyl-A^*^*'^*^*-octalin-2-carboxylic acid (Compound No. 10 
in Table 1): 

The reaction was effected with 3-phenoxybenzoic acid (542 mg, 2.53 mmol) in the same manner as in 
Example 1 to give the titled compound (412 mg. yield 40%). 
30 m.p.181-186'C 

^H-N[VIR(CDCl3. 250MHz)5(ppm) = 7.33-7.49(m, 5H), 7.10-7.20 (m, 5H), 5.98(d, 1H, J = 9-7Hz). 5.91 (t, 1H. 
J = 3.7Hz), 4.13-4.26(m. 1H), 2.14-2.59(m, 3H), 1.82-1.92(m, 4H), 1.40-1.53(m, 1H), 1.02(s, 3H) 
IR(KBr)>(cm-^) = 3285, 3069, 9240, 1672, 1634, 1580, 1555, 1483, 1427, 1306, 1275, 1233. 

35 Example 3 

Preparation of 5-(2'-phenoxybenzoylamino)-10-methyl-A^*^*'^*®*-octalin-2-carboxylic acid (Compound No. 12 
in Table 1): 

40 The reaction was effected with 2-phenoxybenzoic acid (488 mg, 2.28 mmol) as in the same manner as 
in Example 1 to give the titled compound (330 mg, yield 36%). 
m.p.75-77'C 

iH-NMR(CDCl3, 250MHz)6 = 8.23(dd, 1H, I.8H2, 7.9H2), 7.73(br-d. 1H, 8.0Hz), 7.3-7.42(m, 3H), 7.1-7.3- 
(m, 3H), 7,00(d, 2H, 7.9Hz). 6.87(d, 1H. 8.2Hz), 5.85(br-s, 1H). 4.1-4.2(m, 1H), 2.2-2.5(m, 3H), 2.0-2.2(m, 
45 IH), 1.8-1.9(m, 1H), 1.6-1 -8(m, 2H). 1.2-1.4(m, 1H). 0.84(s. 3H) 

IR(KBr):»'(cm-^) = 3403, 3069, 2932, 1640, 1601, 1534, 1478, 1449, 1223, 753. 

Example 4 

50 Preparation of 5-[3*-(p-isopropylphenoxy)benzoylamino]-10-methyl-A^*^*'^*^*-octalin-2-carboxylic acid 
(Compound No. 16 in Table 1): 

The reaction was effected with 3-(p-isopropylphenoxy)benzoic acid (177 mg, 0.74 mmol) in the same 
manner as in Example 1 to give the titled compound (253 mg, yield 77%). m.p. 146-1 49 * C 
55 ^H-NMR(CDCl3, 250MHz)5 = 7.3-7.45(m, 3H), 7.15-7.23(m, 3H). 7.10(dd, 1.4Hz. 8.0Hz), 6.90-6.96(m, 

2H), 5.98(br-d, IH. 8.7Hz), 5.90(br-s, IH), 4.1-4.2(m, IH). 2.80-2.95(m, 1H). 2.10-2.60(m, 4H)1,70-1 .95(m, 
3H), 1.35-1.50(m, IH), 1.22, 1.25(each s, each 3H), 0.99(s, 3H) 

IR(KBr)>(cm-^) = 33l2, 2959, 2930, 2870. 1674, 1636. 1582, 1541. 1507, 1480, 1429. 1306. 1279, 1236. 
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Example 5 



Preparation of 5-[3'-(m-isopropytphenoxy)benzoylamino]- 1 0-methyl-A^*^*'®*®*-octalin-2-carboxylic acid 
(Compound No. 17 in Table 1): 

5 

The reaction was effected with 3-(m-tsopropylphenoxy)benzoic acid (704 mg, 2.75 mmol) in the same 
manner as in Example 1 to give the titled compound (61 2 mg. yield 50%). 
m.p.83-86'C 

^H-NMR(CDCl3. 250MH2)5 = 7.3-7.47(m. 3H), 7.25(dd. 1H, 7.9H2. 7.8H2), 7J7(br-s, 1H). 7.10(ddd, 
70 1.3H2, 2.2Hz, 7.9H2), 7.00(br-d, 1H. 7.8H2), 6.90(dd, 1H. 2.1Hz. 1 .8Hz). 6.79(ddd, 1H. 0.8Hz, 2.2Hz. 7.9Hz). 
5.95(d. 1H. 9.7Hz), 5.90(dd. IN. 3.8Hz. 3.7H2), 4.11-4.23 (m, 1 H), 2,87(dq. 1H, each 6.9Hz). 2.52(dd. 1H. 
4.7H2. 19Hz). 2.10- 2.47(m, 3H), 1.76-1.90(m. 3H). 1.37-1.49(m. 1H). 1.22(d. 6H, 6.9Hz). 1 .02(s. 3H) 

IR(KBr)>(cm-M = 3285, 3071. 2981. 2870, 2822, 1672. 1634. 1576. 1555, 1481. 1427, 1308. 1273, 1244. 

75 Example 6 



Preparation of 5-[3'-(o-isopropylphenoxy)ben2oytamino]-1 0-methyl-A^<^*'®*^*-octalin-2-carboxylic acid 
(Compound No. 18 in Table 1): 

20 The reaction was effected with 3-(o-tsopropylphenoxy)ben2oic acid (347 mg, 1.44 mmoJ) in the same 

manner as in Example 1 to give the titled compound (344 mg, yield 54%). 
m.p.192-194'C 

^H-NMR(CDCl3. 250MH2)6 = 7.3-7.4(m, 4H). 7.1-7.2(m. 2H). 6.98(dd-like. 1H, 1.4H2, 8.OH2), 6.80-6.90(m. 
1H). 5.98(br-d. 1H. 8-7Hz). 5.90(br-s. 1H). 4.1-4.25(m. IH). 3.1-3.3(m. 1H). 2.1-2.6 (m, 4H). 1.7-1.9(m, 3H). 
25 1.3-1.5(m. IH). 1.21. 1.19(each s. each 3H), 0.99(s, 3H) 

IR(KBr)>(cm-i) = 3291. 3071, 2961, 2870. 2824. 2629, 1674, 1634. 1578, 1555. 1483, 1451. 1429, 1306, 
1275, 1235. 1184. 

Example 7 

30 

Preparation of 5-[3'-(p-tolyloxy)benzoylamino]-10-methyl-A^*^*' ^*®*-octalin-2-carboxylic acid (Compound No. 
21 in Table 1): 

To a mixture of 3-(p-tolyloxy)benzoic acid (414 mg, 1.81 mmol), 5-amino-10-methyl-A^*^*'^^*-octalin-2- 
35 carboxylic acid methyl ester (401 mg, 1.81 mmol), triethylamine (1.26 mg, 9.05 mmol) and methylene 
chloride (4.1 ml) was added thionyl chloride (396 ul, 5.43 mmol) with ice cooling. The resultant mixture was 
stirred at room temperature for 30 minutes, poured into chilled water (50 ml), and extracted with ethyl 
acetate. The organic extract was concentrated, and the residue was dissolved in a mixture of 10% methanol 
(12 ml) and THF (3.7 ml), mixed with potassium hydroxide (566 mg, 8,57 mmol) and refluxed for 3 hours. 
40 The product was extracted with acidic chloroform, and the organic layer was dried and concentrated. The 
resultant residue was chromatographed on a silica gel column, eluting with chloroform-methanol to give the 
titled compound (263 mg, yield 35%). 
m.p.168-172''C 

^H-NMR(CDCl3, 250MH2)5 = 7.3-7.4(m, 3H), 7.0-7.2(m. 4H). 6.90 (d, 2H, 8.5H2). 6.00(d, IH, 9.6H2). 5.89- 
45 (br-s. IH), 4.1-4.2(m, IH), 2.1-2.6(m, 4H), 2,32(s. 3H), 1.7-1.9(m, 3H). 1.40(ddd. IH, 5.7Hz. 5.7H2, 13Hz), 
0.99(s, 3H) 

IR(KBr):^(cm-^) = 3283, 2940, 1672, 1634. 1580, 1559, 1507. 1481, 1427. 1306, 1275, 1238, 1209, 1186. 
Example 8 

50 

Preparation of 5-[3*-(p-t-butylphenoxy)benzoylamino]-10-methy-A^*^^'^*^*-octalin-2-carboxylicacid (Compound 
No. 24 in Table 1 ): 

The reaction was effected with 3-(p-t-butylphenoxy)ben2oic acid (435 mg, 1.61 mmol) in the same 
55 manner as in Example 7 to give the titled compound (282 mg, yield 38%). 
m.p.233-238-C 

^H-NMR(CDCl3, 250MH2)6 = 7.3-7.45(m, 5H). 7.16(d. IH, 1.5Hz). 7.52(dd-like, IH. IH2, 1.5H2, 8.0Hz), 
6.94(d, 2H, 8-9Hz), 5.96 (br-d, IH, 8.7Hz), 5.86(br-s. IH), 4.05-4.20(m, IH), 2,10-2.60(m, 4H), 1.75-1.95(m, 
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3H). 1.40-1.55(m. 1H), 1 .30(s. 9H), 0.99(s. 3H) 

IR(KBr)>(cm-^) = 3266, 2965, 2870, 1680. 1634, 1613. 1580, 1543, 1508, 1480, 1426, 1306, 1279, 1236. 

ExarTiple 9 



Preparation of 5-{3''-[pH2'-methylpropyl]phenoxy)benzoylan^ino}-1 0-methyl-A^*^*'^*^*-octalin-2-carbox^ 
acid (Compound No. 30 in Table 1): 

The reaction was effected with 3-p-(2'-methylpropyl)phenoxyben20ic acid (246 nng, 0.91 nnnnol) in the 
same manner as in Example 7 to give the titled compound (290 mg, yield 69%). 
10 m.p.142-148''C 

iH-NMR(CDCl3. 250MHz)5 = 7.3-7.45(m. 3H), 7.18(s-like= 1 H), 7.06-7.13(m. 3H). 6.92(d. 2H. 1 1 .SHz), 
5.95(d, 1H, 9.7H2). 5.90 (br-s, 1H). 4.10-4.22(m. 1 H). 4.52(dd. 1H, 4.1H2. 18.3Hz), 2.44(d, 2H, 7.2Hz), 2.15- 
4.60(m. 3H), 1.75-1.95(m, 4H), 1.42(ddd, 1H. 5.7H2, 5.7H2, and 13H2), 0.99(s. 3H), 0.89(d. 6H, 6.5H2) 

IR(KBr)>(cm-0 = 3289, 2959, 2870, 1672, 1638, 1609. 1584, 1545, 1505, 1481. 1431, 1308. 1279, 1235. 

75 

Example 10 

Preparation of 5-[3'-(p-cyclopentylphenoxy)benzoylamino]-10-methyl-A^*^>'^<^*-octalin-2-carboxylic acid 
(Compound No. 33 in Table 1): 

20 

The reaction was effected with 3-(p-cyclopenthylphenoxy)benzoic acid (488 mg, 1.73 mmol) in the 
same manner as in Example 7 to give the titled compound (240 mg, yield 30%). 
m.p. 229-231 "C 

^H-NMR(CDCl3. 250MHz)5 = 7.3-7.4(m. 3H). 7.15-7.25(m. 3H), 7.09(ddd, 1H, 1.4Hz. 0. 8Hz. 9.2H2), 6.93- 
25 (d, 2H, 8.5Hz), 5.96(d. 1H. 9.6Hz). 5.89(br-s. 1H). 4.05-4.20(m. 1H). 2.85-3.05(m. 1H). 1.95-2.30(m. 6H), 
1 .30-1 .90(m, 10H), 0.99(s. 3H) 

lR(KBr)>(cm-i) = 3337. 2944. 2868, 1676. 1638, 1613, 1578. 1543. 1505, 1483, 1426. 1323. 1304, 1275. 
1236. 

30 Example 1 1 

Preparation of 5-[3'-(p-cyclohexylphenoxy)benzoylamino]-10-methyl-A^'2*'^f^*-octalin-2-carboxylic acid 
(Compound No. 36 in Table 1): 

The reaction was effected with 3-(p-cyciohexylphenoxy)benzoic acid (415 mg, 1.40 nnmol) in the same 
35 manner as in Example 7 to give the titled compound (263 mg, yield 33%). 

m.p.124-125*C 

iH-NMR(CDCl3, 250MHz)5 = 7.3-7.45(m, 3H). 7.1-7.2(m, 3H), 7.10(ddd, 1H, 1.3Hz. 2.4Hz. 7.9Hz). 6.92(d. 
2H, 8.5H2). 5.97(br-d, 1H. 9.5Hz). 5.89(br-s. 1H), 4.10-4.25(m. 1H), 2.10-2.60(m, 5H), 1.65-1.95(m. 8H). 
1.10-1.50(m, 6H), 0.99(s, 3H) 
40 lR(KBr)>(cm-i) = 3443, 2926, 2851, 1676, 1636, 1580. 1541, 1507, 1480, 1429, 1306, 1273, 1238. 

Example 12 

Preparation of 5-[3'-(p-N-methy!aminocarbonylphenoxy)ben2oylamino]-10-methyl-A^<^*'^*®*-octalin-2-carbox- 
45 ylic acid (Connpound No. 38 in Table 1): 

The reaction was effected with 3-(p-N-nnethyl-aminocarbonylphenoxy)benzoic acid (448 mg, 1,19 mmol) 
in the same manner as in Example 7 to give the titled compound (35 mg, yield 6.4%). 
m.p.123-127"C 

50 ^H-NMR(CDCl3, 250MH2)6 = 7.72(d, 2H, 8.6Hz), 7.35-7.55(m, 3H), 7.10-7.20(m, 2H). 6.97(d, 2H, 8.6Hz), 

6.30(br-d-like), 6.l0(br-d, IH, 9.5Hz). 5.87(br-s, 1H). 2.96, 2.98(each s. total 3H), 2.1-2.6 (m, 4H), 1.6-1.9(m. 
3H), 1.3-1.5(m, IH). 0.99(3, 3H) 

lR(KBr)>(cm-^) = 3337, 3069, 2936. 1684, 1636, 1578, 1543, 1501, 1316, 1240. 1177. 
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Example 13 



Preparation of 5-[3'-(2, 4-dimethylphenoxy)benzoy(amino]-lO-methyl-A^*-^'^*^^-octalin-2-carboxylic acid 
(Compound No. 42 in Table 1); 

5 

The reaction was effected withi 3-(2\4'-dimethylphenoxy) benzoic acid (271 mg, 1.12 mmol) in tfie same 
manner as in Example 7 to give the titled compound (135 mg, yield 28%). 
m.p.137-142-C 

^H-NMR(CDCIj. 250fVIHz)5 = 7.3-7,45(m, 3H). 7.1 8(d, 1H. 2.0Hz). 7.09(ddd. 1H. 1.2Hz, 2.2Hz, 9.0Hz). 
10 6.76(6, 1H. 0.6Hz), 6-62(d, 2H, 0.6Hz), 5.97(br-d, 1H, 9.6Hz), 5.89(dd, 1H, each 3.7Hz), 4.10-4.25 (m, 1H), 
2.1-2.6(m. 4H), 2.27(s, 6H). 2.7-2.95(m, 3H). 1.43(ddd. 1H, 5.7Hz. 5.7Hz and 13Hz), 0.99(s. 3H) 
IR(KBr)>(cm-i) = 3290, 2938, 1676. 1636, 1578, 1541. 1476. 1456, 1296. 1275, 1225. 1142. 

Example 14 

75 

Preparation of 5-[3'-(5",6",7'*.8"-tetrahydro-2"-naphtoxy)benzoylamino]-10-methyl-A^*^*'^<^^-octalin-2-carbox- 
ylic acid (Compound No. 45 in Table 1): 

The reaction was effected with 3-(5',6\7',8'-tetrahydro-2'-naphtoxy)benzoic acid (324 mg, 1.21 mmol) in 
the same manner as in Example 7 to give the titled compound (131 mg, yield 24%). 
20 m.p.141-151 'C 

'H-NMR(CDCl3= 250MHz)5 = 7.30-7.50(m, 3H). 7.20(br-s. 1H). 7.11(ddd. 1H. 1.5Hz. 2.5Hz. 7.8Hz). 7.04- 
(d. 1H. 8.1Hz). 6.70-6.80 (m. 2H). 5.97(d. 1H, 9.7Hz), 5.92(br-s, 1H). 4.12-4.25(m. 1H), 2.7- 2.8(m. 4H), 2.54- 
(dd. 1H. 4.7Hz. 18.1Hz). 2.2-2.5(m. 3H). 1.70-2.0 (m. 7H). 1.45(ddd. 1H. 5.2Hz. 5.2Hz and 12.5Hz). 1.02(s, 
3H) 

25 IR(KBr):^(cm-^) = 3287. 2934, 2859, 2633. 1674, 1636. 1580, 1557. 1497, 1481, 1427. 1306. 1275, 1248, 

1188, 1146. 

Example 15 

30 Preparation of 5-(3'-benzyloxy-benzoylamino)-10-methyl-A^*^*'^*^^-octalin-2-carboxylic acid (Compound No. 
46 in Table 1): 

The reaction was effected with 3-ben2yloxybenzoic acid (516 mg, 2.26 mmol) in the same manner as in 
Example 1 to give the titled compound (325 mg, yield 34.5%). 
35 m,p.175-177'*C 

^H-NMR(CDCl3, 250MH2)6 = 7.30-7.47(m, 8H). 7.21 (s, 1H). 7.13 (dd, 1H. 2.5Hz. 8.OH2), 5.99(d, 1 H, 
J = 9.7Hz). 5.92(t. 1H. J=3.7Hz), 5.13(s. 2H), 4.16-4.26(m. 1H), 2.31-2.60(m, 4H), 1.80-1 .92(m, 3H). 1.47(dt, 
1H, J = 5.5H2, 12.8H2) 

IR(KBr)>(cm-^) = 3291. 3065, 3036, 2942, 2910. 2870. 1680. 1640. 1611, 1580. 1549, 1483, 1454, 1426. 
40 1304. 1285, 1235. 

Example 16 

Preparation of 5-(3'-diphenylmethyloxybenzoylamino)-10-methyl-A'*^*'^*^*-octalin-2-carboxylic acid 
45 (Compound No. 50 in Table 1): 

The reaction was effected with 3-diphenylmethyloxybenzoic acid (498 mg. 1.64 mmol) in the same 
manner as in Example 1 to give the titled compound (204 mg, yield 25%). 
m.p.89-91 " C 

50 ^H-NMR(CDCl3, 250MH2)6 = 7.1-7.5{m, 14H). 7.0-7.1(m. 1 H). 6.25(s, 1H), 5.8-5.9(m, 2H). 4.0-4.2(m. 1H), 

2.1-2.6(m. 4H), 2.7-2.9(m. 3H). 1.35-1.5(m. 1H). 0.96(s, 3H) 

IR(KBr)>(cm-^) = 3308, 3063, 3030. 2934, 1684, 1634. 1580. 1524, 1483, 1454. 1429, 1273, 1233, 1186, 
1020, 748, 700. 
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Example 17 



Preparation of 5-(3'-cyclopentyloxybenzoylamino)- IO-methyl-A^*^*-^*^*-octalin-2-carboxylic acid (Compound 
No. 51 in Table 1): 

5 

The reaction was effected with 3-cyclopentyloxyben2oic acid (413 mg, 2.0 mmol) in the same manner 
as in Example 1 to give the titled compound (230 mg, yield 29%). 
m. p. 1 75-176 "C 

^H-NMR(CDCl3, 250ry/lHz)5 = 7.26-7.36(m, 3HK 7.21(s. 1 H), 7.02(dd, 1H, J = 2.5H2. 8.OH2), 6.01(d, 1H, 
10 J = 9.7H2), 5.92(t, 1H. J=3.7H2), 4.80-4.88(m, 1H), 4.16-4.26(m. IH). 2.22-2.59(m, 3H), 1.56-2.00{m, 12H). 
1.46(dt, 1H. J = 5.5Hz. 12.8Hz), 1.03(s. 3H) 

R(KBr)>(cm-i) = 3291, 2936, 2870. 1680, 1636, 1589. 1555, 1485, 1426. 1319, 1275. 1242. 

Example 18 

15 

Preparation of 5-(3'-cyclohexyloxyben2oylamino)-10-methyt-A^f^*'^*^^-octalin-2-carboxylic acid (Compound 
No. 63 in Table 1): 



The reaction was effected with 3-cyclohexyloxybenzoic acid (530 mg, 2.41 mmol) in the same manner 
20 as in Example 1 to give the titled compound (292 nng, yield 29.0%). 
m.p.192-194 

iH-NMR(CDCl3. 250MH2)5 = 7.21-7.37(m. 4H), 7.04(dd. IH. 2.5Hz. 8.0Hz), 6.01(d. 1H. J=9.3Hz). 5.92(t, 
IH, J = 3.7Hz), 4.15-4.38 (m, 2H). 2.21-2.59(m. 4H), 1.76-2.05(m, 7H). 1.29-1.64(m. 7H). 1.03(s. 3H) 

IR(KBr)>(cm-i) = 33l2, 2936. 2865. 1672. 1636. 1609. 1576. 1539, 1481, 1429. 1304, 1287. 1236. 1051. 

25 

Example 19 



Preparation of 5-(3'-cycloheptyloxyben20ylamino)-10-methy-A^*2*'^*^*-octaIin-2-carboxylic acid (Compound 
No. 111 in Table 1): 

30 

The reaction was effected with 3-cycloheptyloxyben2oic acid (2.17 mg, 9.26 mmol) in the same manner 
as in Example 7 to give the titled compound (2.8 mg. yield 71%). 
m.p.224-226 "C 

iH-NMR(CDCl3, 250[V!Hz)5=7.1-7.4(m. 4H), 6.98-7.02(m, IH), 6.01(br-d, IH. 9.7Hz), 5.92(t-like IH. 
35 J=1.0H2), 4.20-4.35(m. IH), 4.1-4.3(m, IH). 2.1-2.6(m. 4H), 2.0-2. 1(m. 2H). 1.3-1.9(m. 8H). 1.03(s, 3H) 

IR(KBr):v(cm-^) = 3304, 2932. 2863. 1674, 1638, 1609, 1576, 1545, 1483, 1456, 1427, 1323, 1306. 1277. 
1236. 1188, 1022, 750. 



Example 20 

40 

Preparation of 5-(3'-cyclooctyloxybenzoylamino)-10-methyl-A^*^^'**^^*-octalin-2-carboxylic acid (Compound No. 
159 in Table 1): 



The reaction was effected with 3-cyclooctyloxybenzoic acid (268 mg. 1.08 mmol) in the same manner 
45 as in Example 7 to give the titled compound (358 mg. yield 76%). 
m.p.214-2l8'C 

^H-NMR(CDCl3. 250IVIH2)6=7.2-7.35(m, 3H). 7.17(d. IH, 1.4H2). 7.00(dd, IH. 2.4Hz, 8.OH2), 5.98(d. IH. 
10Hz). 5-90(t, IH, 3.6Hz). 4.4-4.5(m. IH). 4.18(ddd, IH, 5.2H2, 10Hz and IOH2), 2.53(dd, IH, 5.6Hz, 19Hz), 
2.1-2.4(m, 3H). 1.4-2.0(m. 18H). 1.01(S. 3H) 
50 IR(KBr)>(cm-')=3299. 2928, 1676, 1638, 1609, 1576, 1549. 1478, 

1424, 1323, 1287. 
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Example 21 

Preparation of 5-[3'-(4-methylcyclohexyloxy)benzoylamino]- »0-methyl-A**^*'^*®*-octalin-2-carboxylic acid 
(Compound No. 207 in Table 1 ): 

5 

The reaction was effected with 3-(4-methylcyctohexyloxy) benzoic acid (423 mg. 1.81 mmol) in the 
same manner as in Example 1 to give the titled compound (375 mg, yield 49.0%). 
m.p.194-199*'C 

^H-NMR(CDCIj, 250MH2)5 = 7.21-7.40(m, 4H). 7.06(dd. 1H. J = 2,5Hz. 8.0Hz). 5.92(t. IH, J = 3.7Hz), 
10 5.51 (d. IH. J = 9.7H2), 4.1 4-4.61 (m, 2H), 2.23-2.60(m, 3H), 1.34-2.07(m. 14H), 1.03 (s. 3H). 0-94(d. 3H, 
J = 5.0Hz) 

IR(KBr)>(cm-^) = 3293, 2932, 2870. 2633, 1674, 1637. 1578, 1545, 1481, 1427. 1277. 1236, 1124. 1036. 
Example 22 

15 

Preparation of 5-[3-(4-isopropylcyclohexyloxy)benzoylamino]-1 0-methyl-A^*^''^*^*-octalin-2-carboxylic acid 
(Compound No. 255 in Table 1): 

The reaction was effected with 3-(4-isopropylcyclohexyloxy)benzoic acid (474 mg, 1.81 mmol) in the 
20 same manner as in Example 1 to give the titled compound (185 mg, yield 23%). 
m.p.1 28-129 -C 

iH-NIVIR(CDCl3, 250MHz)5 = 7.20-7.40(m, 4H), 7.10(s-like. IH). 6.95-7.05(m, 1 H), 5.99(br-d. IH, 9.8Hz). 
5.86(t-like. IH. J^IHz). 4.1-4.3(m. 2H). 2.1-2.6(m. 6H). 1.8-2.0(m. 5H). 1.1-1.6(m, 7H). 1.02(s. 3H), 0.88(s, 
6H) 

25 IR(KBr)>(cm-i) = 3324, 2938, 2868, 2627. 1678. 1636. 1580. 1535. 1483, 1431. 1275, 1238, 1132. 1080. 

1040. 1003- 

Example 23 

30 Preparation of 5-[3-(4-trans-t-butylcyclohexyloxy)benzoylamino]-10-methyl-A^*^^'^^^*-octalin-2-carboxylic acid 
(Compound No. 303 in Table 1): 

The reaction was effected with 3-(4-trans-t-butylcyclo-hexyioxy)benzoic acid (237 mg, 0.86 mmol) in the 
same manner as in Example 1 to give the titled compound (154 mg, yield 38.5%). 
35 m.p.129-134'C 

iH-NMR(CDCl3, 250MH2)6 = 7.21-7.39(m, 4H). 7.04(ddd. IH, J = 2.5H2. 2.5H2. 8.OH2), 6.03(d. IH, 
9.7H2), 5.92(t, IH, J = 3.7Hz), 4.14-4.29(m. IH), 2.15-2.61(m. 6H), 1.82-1.96(m, 5H), 1.31-1.54 (m. 3H), 1.09- 
1.1 8(m, 3H). 1.03(5, 3H). 0.88(s, 9H) 

IR(KBr)>(cm-^) = 3439, 2946. 2866. 1678, 1638, 1582. 1528. 1481, 1275, 1236. 1049. 1030. 

40 

Example 24 

Preparation of 5-[3*-(4"-cis-t-butylcyclohexyloxy)benzoytamino]-10-methyl-A^*^*'^*^*-octalin-2-carboxylic acid 
(Compound No. 351 in Table 1): 

45 

The reaction was effected with 3-(4-cis-t-butylcyclohexyloxy)ben2oic acid (320 mg, 1.16 mmol) in the 
same manner as in Example 1 to give the titled compound (102 mg, yield 52.6%). 
m.p.137-139'C 

'H-NMR(CDCl3, 250MH2)6 = 7.21-7.37(m. 4H), 7.06(ddd. IH, J = 2.5Hz. 2.5H2, 8H2), 5.92(t, IH. 
50 J = 3.7Hz). 4.61 (br s, IH), 4.16-4.27 (m. IN), 2.06-2.62(m, 7Hz). 1.81-1.96(m. 3H), 1.39-1 .62(m, 7H). 1.03(s, 
3H), 0.88(s, 9H) 

IR(KBr):..(cm-i) = 3319. 2943, 2868. 1676. 1636, 1582. 1530. 1481, 1429, 1306, 1273, 1236, 1182. 1007. 
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Example 25 



Preparation of 5-[3'-(N-acetyl-3"-piperidinyloxy)ben2oylamino]-IO-nnethyl-A^*^*'^<^'-octalin-2-carboxylic acid 
(Compound No. 299 in Table 1): 

5 

The reaction was effected witin 3-(N-acetyl-3'-piperidinyloxy)ben2oic acid (203 mg, 0.77 mmol) in the 
same manner as in Example 7 to give the titled compound (303 mg, yield 87%). 
m.p.68-72'C 

^H-NMR(CDCl3, 250MHz)5 = 7.40(d-like= 1 H), 7.35(d, 1H, 7.9H2), 7.25-7.29(m, 1H), 7.19(d, 1H. 1 SHz), 
w 7.06(ddd, 1H, 1.6H2, 0.8Hz, 7.1Hz), 6.02(br-d, 1H, 9.7Hz). 5.93(t, 1H, 3.7Hz), 4.61-4.67 (m, 1H), 4.14-4.23(m, 
1H), 3.3-3.9(m, 4H), 2.1-2.8(m, 4H). 2.13 (s, 1 H), 1.7-2.0(m, 3H), 1.4-1.6(m, 1H), 1 .04(s, 3H) 

IR(KBr)>(cm-^) = 3384, 2934, 1698, 1632, 1580, 1539, 1483, 1454, 1364. 1318, 1233, 1034. 

Example 26 

Preparation of 5-[3'-(N-methyl-3"-piperidinyloxy)benzoylamino]-10-methyl-A^^^*'^*^*-octalin-2-carboxylic acid 
(Compound No. 401 in Table 1): 

The reaction was effected with 3-(N-methyl-3'-piperidinyloxy)ben20ic acid (168 mg, 0.62 mmol) in the 
20 same manner as in Example 7 to give the titled compound (70 mg, yield 26%). 
m.p.63-65'C 

iH-NMR(CDCl3, 250MHz)5 = 7.35-7.45(m. 3H), 7.11(d, 1H, 1 .QHz). 7.08(ddd. 1 H. 2.7Hz, 2.5H2. GSHz), 
6.84(br-d. 1H. 9.6H2). 5.88 (br-s. 1H). 4.75(br-s, 1H), 4.1-4.3(m, 1 H), 3.2-3.4(m. 4H). 2.82 (s. 3H). 1.8r2.6(m, 
11H). l.4-1.6(m, 1H), 1.04(s. 3H) 
25 IR(KBr)>(cm-^) = 3420, 2938, 2722, 1692, 1640, 1582, 1537, 1481, 1235, 1040, 754, 691. 

Example 27 

Preparation of 5-[3'-(3"-tetrahydropyranyl)oxybenzoylamlno]-10-methyl-A^t^*'^<^*-octalin-2-carboxylic acid 
30 (Compound No. 403 in Table 1): 

The reaction was effected with 3-(3*-tetrahydropyranyl) oxybenzoic acid (313 mg, 1.41 mmol) in the 
same manner as in Example 7 to give the titled compound (229 mg, yield 39%). 
m.p.83-85*'C 

35 ^H-NMR(CDCl3, 250MH2)5 = 7.39(d, 1H, 1.4Hz), 7.34(d, 1H, 7.8Hz), 7.20(s-like, 1H), 7.06(ddd, 1H, 1.3Hz, 

1.1Hz, 8.2Hz), 6.03(d, 1H, O.BHz), 5.92(s-like, 1H), 4.5-4.7(m, 1H), 4.1-4.3(m, 1 H). 3.9-4.1 (m. 2H), 3.5-3.7(m, 
2H), 1.7-2.6(m, 11H), 1.3-1.5(m, 1H), 1.03(3, 3H) 

IR(KBr)>(cm-^) = 3422, 2934, 1688. 1636, 1580, 1539. 1483. 1431, 1304, 1233. 1186. 

40 Example 28 

Preparation of 5-[3'-(4"-heptyloxy)phenoxybenzoylamino]-1 0-methyl-A^^^***'^*-octalin-2-carboxylic acid 
(Compound No. 423 in Table 1): 

45 The reaction was effected with 3-(4'-heptyloxy)phenoxybenzoic acid (296 mg, 1.26 mmol) in the same 
manner as in Example 7 to give the titled compound (297 mg, yield 56%). 
m.p.153-156'C 

iH-NMR(CDCl3. 250MHz)5 = 7.1-7.3(m, 4H), 7.00(dd, 1H, 1 .4H2, 8.0Hz), 5.98(d, 1H, lOHz). 5.90(t, 1H. 
3.4Hz), 4.31(t. 1H. 5-7HZ), 4J8(ddd, IH, 5.2H2, 10Hz and 10Hz). 2.53(dd, IN. 5.6Hz, 18.7Hz), 2.1-2.5(m, 
50 3H), 1.3-2.0(m, 12H), 1.01{s. 3H), 0.90(t, 6H. 7.2Hz) 

IR(KBr)>(cm-^) = 3297, 2959. 2872, 1684, 1636, 1580, 1541. 1305, 1277. 1235. 
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Example 29 

Preparation of 5-[3'-(2'\4''-dimethyl-3''-perityloxy)beri2oylarnino]- 10-methyl-A^*^*-^*^*-octalin-2-carboxylic acid 
(Compoufid No. 481 in Table 1): 

5 

The reaction was effected witin 3-(2*,4'-dimethyl-3'-pentyloxy)ben2oic acid (235 mg, 0.99 mmol) in the 
same manner as in Example 7 to give the titled compound (203 mg. yield 51%). 
m.p. 190-1 92 "C 

^H-NMR(CDCl3. 250MHz)5 = 7.10-7.40(m, 4H). 7.04(dd, 1H. 2.7Hz. 8.1Hz), 5.97(d. 1 H, 9.6Hz). 5.90(dd, 
10 1H, each 3.7H2). 4.10-4.15(m. 1H), 3.96{t, IH, 5.8Hz). 2.1-2.6(m, 4H), 1.3-2.1(m, 6H), 1.01, 0.96, 0.93, 0.90- 
(each s, each 3H). 0.92(s. 6H) 

IR{KBr) >(cm-i) = 3347, 2965, 1682, 1638= 1578. 1541. 1508. 1474, 1458. 1426. 1285. 1236. 1123. 

Example 30 

75 

Preparation of 5-(3'-dicyclopropy!methoxyben20ylamino)-1 0-methyl-A^*^*'^*^^-octalin-2-carboxylic acid 
(Compound No. 529 in Table 1): 

The reaction was effected with S-dicyclopropylmethoxybenzoic acid (307 mg, 1.32 mmol) in the same 
20 manner as in Example 7 to give the titled compound (203 mg. yield 36%). 
m.p.129-132'C 

iH-NMR(CDCl3. 250MHz)5 = 7.23-7.40(m. 3H), 7.18(br-s. 1H). 7.03(ddd. 1H. 1-5H2. 6.0Hz. 7.4Hz). 5.98- 
(d. 1H. 9.65H2). 5.90 (br-s. 1H). 4.12-4.23(m. 1H), 3.53(t. 1H. 7.OH2), 2.52(dd. 1H. 5.2H2, I8H2). 2.1-2.5(m. 
3H). 1.7-1.95(m. 3H). 1 .44(ddd. 1H. 5.5H2, 5.5Hz and 13.IH2). 1.0-1.2(m. 2H), 1.01(s. 3H), 0.6-0.8(m. 4H). 
25 0.4-0.6(m, 4H) 

IR(KBr)>(cm-i) = 3341. 3081, 3009, 2938. 1672, 1634. 1580, 1545, 1485. 1429. 1304. 1233. 1211. 1003, 

982. 

Example 31 

30 

Preparation of 5-(3'-cyctohexylmethoxyben2oylamino)-10-methyl-A^*2*'^*^*-octalin-2-carbGxylic acid 
(Compound No. 424 in Table 1): 

The reaction was effected with 3-cyclohexylmethoxyben2oic acid (472 mg. 2.01 mmol) in the same 
35 manner as in Example 7 to give the titled compound (406 mg, yield 48%). 
m.p.159-161 -C 

iH-NMR(CDCi3, 250MHz)5 = 7.1-7.4(m. 4H). 7.01(dd. 1H. 1.3H2, 7.OH2), 5.99(d, 1H. 9.7H2), 5.90(dd, 1H, 
each 3.9Hz). 4.1-4.3(m, 1H). 3.78(d. 2H, 6.1 H2), 2.1-2.6(m. 4H). 1.6-1.95(m. 9H), 1.45(ddd, 5.5H2. 12.7Hz 
and 12.7H2). 0.90-1. 30(m. 5H), 1.01 (s, 3H) 
40 IR(KBr)>(cm-i) = 3275, 2930. 2853. 1680, 1636, 1611. 1582, 1543. 1449, 1429, 1319, 1277. 1240. 1038. 

Example 32 

Preparation of 5-(3'-dlcyclohexylmethoxyben2oyIamino)-1 0-methyl-A^*^*'^^^*-octalin-2-carboxylic acid 
45 (Compound No. 442 in Table 1): 

The reaction was effected with 3-dicyclohexytmethoxyben20ic acid (293 mg, 0.93 mmol) in the same 
manner as in Example 7 to give the titled compound (257 mg, yield 54%). 
m.p.142-146'C 

50 ^H-NMR(CDCl3, 250MH2)6 = 7.1-7.35(m. 4H), 7.03(dd. 1H. 1 .8H2, 8.0Hz), 5.98(d, 1H. 9.7H2). 5.90(dd, 

1H, each 3.6H2). 4.1-4.3(m, IN), 3.99(t, IN, 5.8Hz). 2.1-2.6(m, 4H), 1.5-1.95(m. 15H). 1.4-1.5 (m, 1H). 1.0- 
1.3(m, 10H). 1.02(8, 3H) 

IR(KBr)>(cm-^) = 3447, 2928, 2853. 1682. 1636. 1580, 1541, 1522, 1481. 1456. 1316. 1277, 1235. 
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^ Example 33 

Preparation of 5-[3'-( t "-morpholinomethyl)ben2oy lamino]- 1 0-methyl-A^<^*'**'^*-octaltn-2-carboxylic acid 
(Compound No. 577 in Table 1): 

5 

The reaction was effected with 3-(1-morpholinomethyl)benzoic acid (500 mg, 2.26 mmol) in the same 
manner as in Example 1 to give the titled compound (327 mg, yield 35.1%). 
m.p. (amorphous) 

iH-NMR(CDCb, 250MH2)5 = 7.76<s, 1H), 7.64(d, 1 H, J = 7.5H2). 7.50(d, 1H, J = 7.5Hz), 7.40(t. 1H, 
10 J = 7.5Hz). 7.10(d. 1H, J = 1.9H2). 5.87(t. 1H, J = 3.5H2), 3.91-4.25(m, 5H), 3.70(s, 2H, 2.85-3.17 (m, 4H), 
2.l6-2.54(m, 4H), 1.81-1.92(m, 3H), 1.36-1. 51(m. 1H), 1.12(s, 3H) 

IR(KBr)>(cm-i) = 3395, 2935, 1687, 1642. 1539, 1454, 1304. 1263. 1213, 1127, 1078. 

Example 34 

75 

Preparation of 5-[3'-(r'-piperidinomethyl)ben2oylamino]-1 0-methyl-A^*2*'^*^>-octalin-2-carboxylic acid 
(Compound No. 578 in Table 1): 

The reaction was effected with 3-(1-piperidinomethyl)benzoic acid (338 mg, 1.54 mmol) in the same 
20 manner as in Example 1 to give the titled compound (328 mg. yield 52.2%). 
m.p. (amorphous) 

^H-NMR(CDCl3. 250MH2)5= 8.54(8, 1H). 7.96(t, 1H, J = 1.8H2). 7.39, 7.51 (m,3H), 7.1 1(d, 1H, J = 1-9Hz), 
5.82(t. 1H. J = 3.5H2). 4.00-4.28(m. 3H). 2.84-3.22(m, 4H). 1.76-2.53(m. 9H), 1.54-1.71 (m, 2H), 1.35-1.50(m. 
1H). 1.12(3, 3H) 

25 IR(KBr)>(cm-^) = 3422, 2942, 1644, 1541, 1454, 1316, 1213, 1046. 

Example 35 

Preparation of 5-(3'-cyclohexylmethylbenzoylamino)-10-methyl-A^t^>'^<^>-octalin-2-carboxvlic acid (Compound 
30 No. 579 in Table 1): 

The reaction was effected with 3-cyclohexylmethylbenzoic acid (352 mg, 1.61 mmol) in the same 
manner as in Example 7 to give the titled compound (296 mg, yield 63%). 
m.p.182-183''C 

35 ^H-NMR(CDCl3, 250MHz)5 = 7.45-7.60(m, 2H). 7.15-7.40(m, 3H). 5.98(d; 1H, 12.2H2), 5.90(br-s, 1H). 4.1- 

4.3(m. 1H), 2.52(d, 2H, 6.9Hz), 2.1-2.6(m. 4H), 1 .35-2.00(m, 10H). 0.8-1 .3(m, 5H), 1.02(s. 3H) 
IR(KBr)>(cm-^) = 3277, 2924, 2851, 1674, 1634, 1541. 1451, 1426, 1306. 1275. 

Example 36 

40 

Preparation of 5-(3'-cycloheptylmethylbenzoylamino)-10-methyl-A^t2>**<3^-octalin-2-carboxylic acid 
(Compound No. 581 in Table 1); 

The reaction was effected with 3-cycloheptylmethyl benzoic acid (50.8 mg. 0.219 mmol) in the same 
45 manner as in Example 7 to give the titled compound (45.5mg, yield 49%). 
m.p.171-173'C 

^H-NMR(CDCl3. 250MH2)5 = 7.59(br-s. 1H). 7.52(ddd, 1H, 1,2Hz, 1.2Hz and 8.0Hz). 7.1-7.4(m. 3H), 5.98- 
(d, 1H, 8.9Hz), 5.92(br-s, 1H), 2.57(d. 2H, 7.2Hz), 2.1-2.6(m, 4H), 1.1-1.95(m, 17H). 1.02(s, 3H) 
IR(KBr)>(cm-^) = 3293. 2922, 2853. 1684. 1636. 1541, 1458, 1275, 1088. 

50 

Example 37 

Preparation of 5-[3-bromo-5-(p-isopropylphenoxy) ben2oylamino]-10-methyl-A^<2>'^<^*-octalin-2-carboxylic 
acid (Compound No. 596 in Table 1): 

55 

The reaction was effected with 3-bromo-5-(p-isopropytphenoxy)benzoic acid (498 mg, 1.49 mmol) in the 
same manner as in Example 1 to give the titled compound (520 mg, yield 67%). 
m.p.62-65*C 
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'H-NMR{CDCl3. 250MH2)6 = 7.51(dd, 1H, each 1.4Hz). 7.31 (dd. IH. each 1.4Hz), 7.1 5-7.25(m, 4H), 6.95- 
(d, 2H, 8.6H2), 5.85-5.95(m. 2H), 4.05-4.20(m, IH), 2.84-2.97(m, 1H), 2.1-2.6(m, 4H). 2.75-2.90 (m, 3H), 
1.35-2.50(m, 1 H). 1.23, 1 .26(each s, each 3H) 

IR(KBr)>(cm-') = 3308. 3079. 2961. 1682, 1638, 1570. 1541. 1426. 1305, 1277. 1238, 1206, 1171, 858. 

Example 38 



Preparation of 5-[3',5'-dt(p-isopropylphenoxy)ben2oylamino]-1 0-methyl-A^*^* ^'^*-octalin-2-carboxylic acid 
(Compound No. 597 in Table 1): 

10 

The reaction was effected with 3,5-di(p-isopropylphenoxy)benzoic acid (478 mg, 1.22 mmol) in the 
same manner as in Example 1 to give the titled compound (340 mg, yietd 48%). 
m.p.158-159'C 

^H-NMR(CDCl3: 250MHz)5=7.10-7.20(m. 5H), 7.02(d. 2H, 2.2H2), 6.94(d, 4H, 8.6H2), 6.71(dd, IH, each 
75 2.2Hz), 5.82-5.90(m, 2H), 4.02 -4.20(m, IH). 2.80-2.95(m. 2H), 2.10-2.60(m, 4H), 2,70-2.90(m. 3H). 1.30- 
1.50(m, 3H). 1.30-1.50(m, IH). 1.21, 1.24(each s, each 3H), 0.95(s. 3H) 

IR(KBr)>{cm-i) = 3291, 2963, 2936, 2872. 1682, 1640. 1609. 1588. 1555, 1505, 1435, 1327, 1283, 1217, 
1173, 1123, 1005, 835. 

20 Example 39 



Preparation of 5-(3'-cycloheptyJoxy-4'-methoxyben2oylamino)-1 0-methyl-A^*^*'^*^*-octalin-2-carboxylic acid 
(Compound No. 139 in Table 1): ^ . • ■ 

25 The reaction was effected with 3-cycloheptyloxy-4-methoxyben2oic acid (319 mg, 1.21 mmol) in the 

same manner as in Example 7 to give the titled compound (278 mg, yield 50%). 
m.p.127-129-C 

iH-NMR(CDCl3, 250MH2)5=7.38(d, 1H. 2.OH2). 7.17-7.21(m. 2H), 6.85(d, 1H. 8.5Hz). 5.89-5.95(m, 2H). 
4.39-4.50(m, IH). 4.11-4.23 (m. IH), 3.87(s, 3H), 2.52(dd. IH. 5.OH2, 18.1 H2), 2.01-2.48(m, 5H), 1.35-1.95(m, 
30 14H), I.OKs, 3H) 

IR(KBr)>(cm-^) = 3447. 3291. 2932, 2861, 1680, 1634, 1507. 1269. 

Example 40 

35 Preparation of 5-(3',4*-methylenedioxyben2oylamino)-10-methyt-A^*^*'^*^^-octalin-2-carboxylic acid 
(Compound No. 491 in Table 1): 

The reaction was effected with piperonylic acid (217 mg, 1.31 mmol) in the same manner as in 
Example 7 to give the titled compound (293 mg, yield 61%). 
40 m.p.(amorphous) 

iH-NMR(CDCl3. 250MHz)5=7.20-7.30(m, 2H). 7.18(d, IH, 1.7H2), 6.82(d, 1H. 7.4H2), 6.01(s, 2H). 5.91- 
5.95(m, 2H), 4.10-4.21(m. IH), 4.52(dd, IH. 4.1Hz, 18Hz), 2.1-2.5(m, 3H), 1.75-1.95(m, 3H), 1.42(ddd. IH. 
5.5Hz, 12.7Hz and 12.7H2), 1 ,00(s, 3H) 

IR(KBr)>(cm-^) = 3314, 2934. 1699. 1636. 1541, 1505. 1487. 1439, 1259, 1209. 1182, 1038. 

45 

Example 41 

Preparation of 5-(3',4'-ethylenedioxybenzoylamino)-10-methyl-A^*^*'®*®*-octaIin-2-carboxylic acid (Compound 
No. 493 in Table 1): 

50 

The reaction was effected with 3,4-ethylenedioxybenzoic acid (214 mg, 1.19 mmol) in the same manner 
as in Example 7 to give the titled compound (188 mg, yield 43%). 
m.p.(amorphous) 

^H-NfV1R(CDCl3, 250MH2)6 = 7.27-7.30(m. 2H), 7.17(br-s, IH). 6.89(d. IH. a3H2). 5.84-5.90(m, 2H). 4.27- 
65 (s, 4H), 4.08-4.25 (m. IH), 2.51(dd. IH. 4.5Hz, 18.4Hz). 2.10-2.47(m, 3H), 1.75-1.90 (m. 3H), 1.42(ddd, IH, 
5.7Hz, 5.7Hz, 13.1 Hz). 1 .00(s, 3H) 

IR(KBr):*'(cm-^) = 3341. 2936. 1684, 1634, 1615. 1582. 1541. 1501, 1316, 1289. 1260, 1067. 
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Example 42 

Preparation of 5-(3',4'-cyclohexylidenedioxybenzoy lamino)- 1 0-methyl-A^^^*'^*®*-octalin-2-carboxylicacid 
(Compound No. 495 in Table 1): 

5 

The reaction was effected with 3,4-cyclohexylidenedioxybenzoic acid (303 mg. 1.29 mmol) in the same 
manner as in Example 7 to give the titled compound (250 mg, yield 46%). 
m.p.104-105"C 

^H-NMR(CDCb, 250MH2)6-7.24(dd. 1H, 1 .8Hz, 8.1Hz), 7.14-7.18 (m, 2H), 6.73(d, 1 H, 8.IH2), 5.8-5.95- 
70 (m, 2H), 4.15(ddd, 1H, 4.9Hz, 10Hz and IOH2), 2.51(dd, 1H, 5.3Hz. 19Hz), 2.15-2.45(m, 3H), 1.82-1.95 (m. 
7H), 1.35-1.60(m, 5H). 0.99(S, 3H) 

IR(KBr)>(cm-^) = 330l, 2940, 1866, 1674, 1636, 1559, 1541, 1491, 1437, 1360, 1306, 1283, 1258. 

Example 43 

75 

Preparation of 5-(3',5*-di-t-butylben2oylamino)-1 0-methyl-A^<^*'^*^'-octalin-2-carboxylic acid (Compound No. 
503 in Table 1): 

The reaction was effected with 3,5-di-t-butyIbenzoic acid (243 mg, 1.04 mmol) in the same manner as 
20 in Example 7 to give the titled compound (143 mg, yield 32%). 
m.p.99-101 "C 

iH-NMR(CDCl3. 250MH2)5 = 7.55-7.57(m, 3H). 7.18(br-s, 1H). 5-90-5.96(m. 2H), 4.16-4.30(m. 1H). 2.53- 
(dd. 1H. 5.0Hz. 19Hz). 2.10-2.50(m. 3H). 1.70-1 .90(m. 3H). 1.46(ddd. 1H. 5.7H2. 5.7H2, 13Hz). 1.34(s. 18H). 
1.02(s. 3H) 

25 IR(KBr)>(cm-^) = 3293. 2961. 1682. 1634, 1595, 1539, 1474, 1458, 1424, 1364. 1265, 1213. 706. 

Example 44 

Preparation of 5-(5',6',7',8'-tetrahydro-5',5\8',8Metramethylnaphthalene-2'-carbonylamino)-10-methyl- 
30 A^*^*'^<^^-octalin-2-carboxylic acid (Compound No. 509 in Table 1): 

The reaction was effected with 5,6,7,8-tetrahydro-5,5, 8,8-tetramethylnaphthalene-2-carboxylic acid (207 
mg, 0.89 mmol) in the same manner as in Example 7 to give the titled compound (232 mg, yield 62%). 
m.p.109-110'C 

35 ^H-NMR(CDCl3, 250MH2)5 = 7.80(d, 1H. 1.8Hz), 7.41 (dd, 1H, 1.9Hz, 8.2Hz), 7.33(d. 1H, 8.2Hz), 7.1 7(d, 

1H, 1.5Hz). 5.95(d, IH, 9.7H2), 5.90(dd, 1H, each 3.7H2), 4.10-4.25(m. 1H), 2.10-2.60(m, 4H), 1.78 -1.95(m, 
3H), 1.68(s. 4H), 1.44(ddd. 1H. 5.5H2, 12.7H2 and 12.7Hz), 1.29. 1.30(each s, each 3H). 1 .27(s, 6H), 1.01(s. 
3H) 

IR(KBr)>(cm-i) = 3310, 2961. 1684. 1634, 1559. 1539, 1267. 



40 



45 



Example 45 

Preparation of (5R,10R)-5-(3'-cycloheptyloxyben2oylamino)-10-methyl-A^<2*'^t^>-octaiin-2-carboxylic acid 
(Compound No. 1 1 1 in Table 1 ): 



The reaction was effected with 3-cycloheptyloxyben20ic acid (359 mg, 1.53 mmol) and (5R,10R)-5- 
amino-10-methyl-A^*^^'®<^*-octalin-2-carboxylic acid methyl ester (339 mg. 1.53 mmol) in the same manner as 
in Example 7 to give the titled compound (370 mg, yield 57%). 
[aW^^ +135 -(0 = 0.50, MeOH) 
50 m. p. 133-135 ' C 

iH-NMR(CDCl3, 250MH2)6=7.1-7.4(m, 4H), 6.98-7.02(m, 1 H). 6.01 (br-d, IN. 9.7Hz), 5-92(t-like, IH, 
J=1.0Hz), 4.20-4.35(m, 1 H), 4.1-4.3(m. IH), 2.1-2.6(m. 4H). 2.0-2. 1(m, 2H), 1.3-1.9(m. 8H), 1.03(S, 3H). 



55 
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Example 46 



Preparation of (5SjOS)-5-(3'-cycloheptyloxyberi2oytarTimo)-lO-methyl-A^<^*'^<®>-octatin-2-carboxylic acid 
(Compound No. 111 in Table 1): 

5 

The reaction was effected with 3-cycloheptyloxybenzoic acid (280 mg. 1.19 mmol) and (5S,10S)-5- 
amino-10-methyl-A^*^***^^^-octalin-2-carboxylic acid methyl ester (264 mg. 1.19 mmol) in the same manner as 
in Example 7 to give the titled compound (271 mg, yield 54%). 

[u]d^ =-128'(c = 0.50, MeOH) 
w ^H-NMR(CDCI-j. 250MHz)5 = 7.1-7.4{m, 4H. 6.98-7.02(m, 1 H), 6.01(br-d, I H, 9.7Hz), 5.92(t-like. 1H, 

J^I.OHz), 4.20-4.35 (m, 1H). 4.1-4.3(m, 1 H), 2.1-2.6(m. 4H), 2.0-2.1 (m. 2H), 1.3-1.9 (m, 8H). 1.03(s. 3H). 

Example 47 



15 Preparation of (5S,lOS)-5-(3'-dicyclopropylmethoxybenzoylamino)-10-methyl-A^<2),8(9).Q^^3(jp,.2.(.3^l3Qj^ 
acid (Compound No. 529 in Table 1): 

The reaction was effected with 3-dicyclopropylmethoxybenzoic acid (105 mg, 0.48 mmol) and (SS.IOS)- 
5-amino-10-methyl-A^<^*'^<^>-octalin-2-carboxylic acid methyl ester (110 mg, 0.48 mmol) in the same manner 
as in Example 7 to give the titled compound (56 mg, yield 27%). 
[a]o^^ = -126 -(c = 0.50. MeOH) 
m.p.97-99'C 

^H-NMR(CDCl3, 250MHz)6:=7.23-7.40(m. 3H), 7.18(br-s. 1H), 7.03(ddd, 1H. I.SHz. 6.OH2. 7.4H2), 5.98- 
(d. 1H. 9.65H2). 5.90(br-s, 1H). 4.12-4.23(m. IH), 3.53(t. 1H. 7.0Hz). 2.52(dd, 1H, 5.2Hz, 18Hz). 2.1-2.5(m. 
3H). 1.7-1 .95(m. 3H), 1 .44(ddd, IH. 5.5Hz, 5.5Hz and 13.1 Hz). 1 .0-1 .2(m, 2H). 1.01(s, 3H), 0.6-0-8(m, 4H), 
0-4-0.6(m. 4H). 

Example 48 

30 Preparation of (5S,10S)-5-[3'-(2",4"-dimethyl-3"-pentyloxy)benzoylamtno]-10-methyl-A^<2>-«<^>-octalin-2-car- 
boxylic acid (Compound No. 481 in Table 1): 

The reaction was effected with 3-(2\4'-dimethy-3'-pentyloxy)benzoic acid (124 mg, 0.52 mmol) and 
(5S,10S)-5-amino-10-methyl-A^<2**^*^>-octalin-2-carboxylic acid methyl ester (116 mg, 0.52 mmol) in the same 
manner as in Example 7 to give the titled compound (216 mg, yield 66%). 
[a]D27 =.i7o*(c=1-0, MeOH) 
m.p.116-118*C 

^H-NMR(CDCl3. 250MHz)5 = 7.10-7.40(m. 4H), 7.04(dd, IH, 2.7Hz, 8.IH2). 5.97(d. IH. 9.6Hz), 5.90(dd, 
IH. each 3.7Hz), 4.10-4.15(m, IH), 3.96(t, IH, 5.8H2). 2.1-2.6(m. 4H), 1.3-2.1(m, 6H). 1.01, 0.96, 0.93, 0.90- 
(each s. each 3H). 0.92(s, 6H) 

IR(KBr)>(cm-i) = 3328, 2965, 2874, 1682, 1634, 1580. 1532, 1481. 1429, 1316. 1275. 1236, 1213, 1186. 
1005, 752. 

Example 49 

45 

Preparation of (5S.10S)-N-methyl-5-[3'-(2",4"-dimethyl-3"-pentyloxy)benzoylamino]-10-methyl-A'<2>.8(9)_ 
octatin-2-carboxylic acid (Compound No. 497 in Table 1): 

The reaction was effected with 3-(2*,4'-dimethy-3'-pentyloxy)benzoic acid (137 mg. 0.58 mmol) and 
(5S,10S)-5-amtno-10-methyl-A^'^>'^f^>-octalin-2-carboxylic acid methyl ester (128 mg. 0.58 mmol) in the same 
manner as in Example 7 to give the titled compound (238 mg. yield 99%). This compound was dissolved in 
dimethylformamide (1 ml) and mixed with sodium hydride (27 mg. 0.66 mmol), 0.5 hours later mixed with 
methyl iodide (0.055 ml. 0.89 mmol), and the resultant mixture was stirred for 3 hours. The reaction mixture 
was poured into chilled water, extracted with diethyl ether, and the extract was concentrated. The product 
was hydrolyzed and purified in the same manner as in Example 7 to give the titled compound (170 mg, 
yield 70%). 

[a]o^^ = -166 '(c = 0.33, MeOH) 
m.p,(amorphous) 
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^H-NMR(CDCl3, DMSO-d&, 373K. 250MHz)6 = 7.27(dd. tH. each 7.9H2). 6.96(dcl. 1H, K8H2, 7.9Hz), 
6.80-6. 90(m, 3H), 5.76(br-s. IH), 5.76(br-s. IH), 3.99(t. IH, 5.6H2), 2.90(s. 3H), 2.1-2.5(m, 5H), 1.9-2. 1(m, 
2H), 1.65-!.85(m, 2H). l.l-1.3(m, IH), 1 .05(s, 3H), 0.9- 1 .0(m, 12H) 

IR(KBr)>(cm-^) = 2965. 2874. 1701. 1684, 1634, 1578. 1456. 1404, 1364, 1316, 1256, 1209, 1005. 980, 
5 793, 754. 

Example 50 



Preparation of 5-(3'-cycloheptyloxy-4'-isopropyloxy-benzoylamino)-10-nnethyl-A^<^*'^*^*-octalin-2-carboxylic 
10 acid (Compound No. 1 17 in Table 1): 

The reaction was effected with 3-cycloheptyloxy-4-jsopropyloxybenzoic acid (157 mg. 0.54 mmol) and 
5-amino-10-methyl-A^<^*'^*^*-octalin-2-carboxylic acid methyl ester (125 mg, 0.54 mmol) in the same manner 
as in Example 7 to give the titled compound (128 mg, yield 48%). 
75 m.p.143-196'C 

iH-NMR(CDCl3. 250MH2)5 = 7.38(d, IH, 2.1 Hz), 7.23(dd, 1 H, 2.1Hz, 8.3H2). 7,19(br-s, IH), 6.89(d, IH, 
8.3H2), 5.90-5.95 (m. 2H), 4.49-4.62(m, IH), 4.30-4.46(m, IH), 4.12-4.23(m, 1 H), 2.53(dd, IH, 5.1 Hz, 19H2), 
2.15-2.48(m, 3H), 1.3-2.1(m, 16H), 1.32, 1.34(each s, each 3H), 1.01(s, 3H) 

IR(KBr)>(cm-i) = 2976, 2932. 2859, 1682. 1634, 1601. 1499. 1302, 1217. 1138. 1107, 1001. 954. 

20 

Example 51 

Preparation of 5-(3'-cycloheptyloxy-2-methylben2oylamino)-1 0-methyl-A^*^*'^<®*-octalin-2-carboxylic» acid 
(Compound No. 1 19 in Table 1): 

25 

The reaction was effected with 3-cycloheptyloxy-2-methylbenzoic acid (200 mg, 0.81 mmol) in the 
same manner as in Example 1 to give the titled compound (297 mg. yield 84.1%). 
m.p.237-239-C 

iH-NMR(CDCl3, 250MHz)5 = 7.20(3, 1H), 7.l6(dd, IH. J = 7.2Hz, 8.3H2). 6.91 (d. IH. J = 7.2Hz), 6.86(d, 
30 IH, J = 8.3Hz), 5.92(t. 1H, J = 3-7Hz). 5-64(d. IH, J = 9.7Hz), 4.40-4.49(m, IH), 4.14-4.24(m. IH), 2.16-2.66(m, 
3H), 2.29(s, 3H), 1.40-2.07(m, 17H), 0.96(s, 3H) 

IR(KBr):f(cm-^) = 3277, 2932. 2858, 1672, 1634, 1541, 1458. 1425, 1308, 1260, 1186. 1078. 

Example 52 

35 

Preparation of (1 S,8S)-1 -(3'-cycloheptyloxybenzoytamino)-8a-methyl-1 ,2,6,7-tetrahydroindene-5-carboxylic 
acid (Compound No. 135 in Table 1): 

The reaction was effected with 3-cycloheptyloxyben20ic acid (104 mg, 0.44 mmol) and (1S,8S)-1- 
40 amino-8a-methyl-1.2.6,7-tetrahydroindene-5-carboxylic acid methyl ester (92 mg, 0.44 mmol) in the same 
manner as in Example 7 to give the titled compound (18 mg, yield 9.3%). 

^H-NMR(CDCl3, 250MHz)5 = 7.1-7.3(m, 4H), 6.89(dd, IH, 1.8Hz, 7.4Hz). 6.73(br-d, 1H, 8.7Hz), 6.04(br-s, 
IH), 4.3-4.5(m. 2H), 2.63(ddd. IH, 3Hz. 7.6H2. 17H2). 2.1-2.5(m, 3H). 1.85-2.0(m, 3H), 1.30-1.8(m, 2H), 0.92- 
(s. IH) 

45 IR(KBr)>(cm-^) = 3380, 2930. 2857, 1686. 1640. 1580, 1483, 1238, 1181. 1086, 1019. 696. 

Example 53 

Preparation of (1 S,8S)-1 -[3'-(2",4"-dimethyl-3"-pentyl)oxyben20ylamino]-8a-methyl-1 ,2,6,7-tetrahydroindene- 
50 5-carboxylic acid (Compound No. 505 in Table 1): 

The reaction was effected with 3-(2',4'-dtmethyl-3*-pentyl)oxybenzoic acid (64 mg, 0.27 mmol) and 1- 
amino-8a-methyl-t,2,6,7-tetrahydroindene-5-carboxylic acid methyl ester (56 mg, 0.27 mmol) in the same 
manner as in Example 7 to give the titled compound (25 mg, yield 22%). 
55 ^H-NMR(CDCl3. 250MHz)6 = 7.1-7.4(m, 4H). 7.05(dd. 1 H. 1 .8H2, 8.IH2), 6.21(d, 1 H. 8.8Hz), 5-87(br-s, 

IH). 4.45-4.6(m. 1H), 3.96 (t, 1H. 5.7Hz). 2.81 (ddd, IH. 3.0Hz. 7.6Hz. 16.8Hz), 2.3-2.7(m. 3H), 1. 9-2.1 (m. 
3H). 1.59(ddd, 5.7Hz, 5.7Hz and 12.5H2), 0.96, 0.95, 0.93. 0.92. 0.90(each s, each 3H) 

IR(KBr)>(cm-^) = 3374, 2965. 1686. 1638. 1580, 1539, 1481, 1283, 1240, 1198, 1003, 754. 
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Example 54 

Preparation of ( 1 S.8S)- 1 -[3'-(dicyctopropylmethyloxy)ben2oytamino]-8a-methyt- 1 ,2.6,7-letrahydroindene-5- 
carboxylic acid (Compound No. 553 in Table 1): 

5 

The reaction was effected with 3-(dicyclopropylmethyloxy)benzoic acid (72 mg, 0.31 mmol) and 1- 
amino-8a-methyl-1 ,2,6,7-tetrahydroindene-5-carboxylic acid methyl ester (64 mg, 0.31 mmol) in the same 
manner as in Example 7 to give the titled compound (29 mg, yield 22%). 

^H-NMR(CDCl3. 250MHz)5=7.2-7.4(m, 4H), 7.05(ddd. 1H, 2.2Hz. 2.2Hz, and 6.9H2), 6.21(d. 1H. a9Hz). 
10 5.87(br-s. 1 H), 4.47-4.59 (m. 1H). 3.53(t. 1H. 7.0Hz). 2.81 (ddd. 1H, 3H2. 7.8Hz, 17H2), 2.2-2-7(m, 3H), 2.04- 
(dd, 1H, 4.2Hz. 13H2), 1.59(ddd, 5.7H2. 5.7H2. and 12.5Hz). 1.0-1.2(m. 2H), 1.03(s. 3H). 0.4-0.6(m. 4H), 0.2- 
0.4(m, 4H) 

IR(KBr)>(cm-^) = 3364. 3083, 3009. 2961. 2930, 1686, 1638. 1582. 1539, 1483. 1296, 1240, 1198. 
75 Example 55 

Preparation of 5-(3'-cycloheptyloxyben2enesulfonylamtno)-10-methyl-A^*^*'^*^*-octalin-2-carboxylic acid 
(Compound No. 620 in Table 1): 

20 To a mixture of 5-amino-lO-methyl-A^*^*'^*^*-octalin-2-carboxylic acid methyl ester (108 mg, 0.49 mmol). 

triethylamine (0.65 ml) and methylene chloride (2.6 ml) was added 3-cycloheptyloxyben2enesuIfonyl 
chloride (129 mg, 0.47 mmol), and the resultant mixture was stirred at room temperature for 1 hour, poured 
into chilled water and extracted with ethyl acetate. The extract was concentrated, and the residue was 
chromatographed on a silica gel column to give crude product (88 mg). This product was hydrolyzed in the 

25 same manner as in Example 7 to give the titled compound (62 mg, yield 30%). 
m.p.124-125'C 

^H-NMR(CDCl3. 250MHz)5=7.30-7.40(m, 3H), 7.09(br-s, 1H). 7.03(ddd. 1H, 2.4H2 and 6.8Hz), 5.77(t, 
1H, 3.7H2), 4.4-4.5(m, 1H), 4.38(br-d, 1H, 9.8H2), 3.05-3.20(m. 1H), 2.45(dd. 1H, 5.1Hz. 18.4Hz). 2.1-2.3(m, 
3H). 1.3-2.1(m, 15H), 0.95-1. 10(m. 1H), 0.87(s, 3H) 
30 IR(KBr)>(cm-^) = 3268. 2932. 2863, 2631, 2540, 1682. 1632. 1613, 1476, 1431, 1323, 1289. 1252, 1236, 

1157, 1096, 1063. 

Example 56 

35 Preparation of (5S,10S)-5-(3'-cyclohepty!oxyben2ene-sulfonylamino)-10-methyl-A^t2).8(9)_Q(.^3ljp.2.(;;^^ 
acid (Compound No. 620 in Table 1): 

The reaction was effected with 3-cycloheptyloxy ben2enesulfonyl chloride (142 mg. 0.51 mmol) and 
(5S,10S)-5-amino-10-methyl-A^<^*'®*^*-octalin-2-carboxylic acid methyl ester (87 mg, 0.40 mmol) in the same 
40 manner as in Example 55 to give the titled compound (82 mg, yield 46%). 
m.p.70-72-C 

^H-NMR(CDCl3, 250MH2)5=7.30-7.40(m, 3H). 7.09(br-s, 1H). 7.03(ddd. 1H, 2.4H2 and 6.8Hz), 5.77(t, 
1H, 3.7H2), 4,4-4.5(m, 1H), 4.38(br-d, 1H. 9.8H2). 3.05-3.20(m, 1H), 2.45(dd. IN, 5.1Hz, 18.4H2). 2.1-2.3(m, 
3H), 1.3-2. 1(m, 15H), 0.95-1. 10(m, 1H), 0.87(s, 3H). 

45 

Example 57 



Preparation of 5-(3'-phenoxyben2oylamino)-5.6,7,8-tetrahydro-naphthalene-2-carboxylic acid (Compound No. 
624 in Table 2): 

50 

The reaction was effected with 3-phenoxyben20ic acid (0.91 mg, 4.23 mmol) and l-amino-6- 
trifluoromethanesulfonyl-l,2,3,4-tetrahydronaphthalene (1.5 g, 5.08 mmol) to give the condensation product 
(1.5 g, 73%). This product (0.537 mg, 1.09 mmol) was added to a mixture of palladium acetate (123 mg, 
0.55 mmol), triphenyl phosphine (286 mg. 1.1 mmol). triethylamine (19.4 ml), methanol (50 ml) and 
55 telrahydrofuran (50 ml), and the resultant mixture was reacted in an atmosphere of carbon monoxide for 24 
hours. The reaction mixture was poured into water and extracted with ethyl acetate. The extract was 
concentrated, and the residue was hydroly2ed in the same manner as in Example 7 to give the titled 
compound (88 mg, yield 21%). 
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m.p.155-160'C 

^H-NMR(CDCl3 +catCD30D, 250MHz)6 = 7.8 1 (d-like, 2H, 4H2), 7.30-7.55(m. 5H), 7.t0-7.20(m. 2H), 6.95- 
7J0(m, 2H), 6.62-6.78 (m, 1H), 5.30-5.45(m. 1 H), 2.80-2.95(m, 2H). 2.1-2.3(m, IH). 2.85-2.95(m. 3H) 
IR(KBr)>(cm-^) = 3274, 2936. 1694. 1632, 1578, 1534, 1481. 1429, 1269. 1233, 1200. 752, 691. 

Example 58 



Preparation of 5-(3'-phenoxybenzoyl)amino-9-methyl-A^*^*'^*^*-octalin-2-(2'-trans-propenoic acid) (Compound 
No. 640 in Table 3): 

10 

To a mixture of 3-phenoxybenzoic acid (93 mg, 0.44 mmol), trietfiylamine (0.31 ml, 2.2 mmol) and 
methylene chloride (3 ml) chilled at O'C was gradually added thionyl chloride (48 ul, 0.66 mmol), and the 
resultant mixture was stirred at O'C for 15 minutes. A solution of 5-amino-9-methyl-A^*2),8(9).Q^l3ljp.2.(2'- 
propenoic acid) methyl ester (114 mg, 0.44 mmol) in methylene chloride (3 ml) was added to the mixture, 
75 which was stirred at room temperature for 30 minutes. The reaction mixture was distributed between ethyl 
acetate and water, and the organic layer was washed with saturated brine and concentrated. The residue 
was dissolved in methanol (5 ml), mixed with 2 N aqueous KOH (1 ml) and refluxed under heating for 1 
hour. The reaction mixture was acidified with 2 N hydrochloric acid, extracted with chloroform, dried and 
concentrated. The resulting residue was chromatographed on a silica gel column, eluting with chloroform- 
20 methanol to give the titled compound (60 mg. yield 32%). 

^H-NMR(CDCl3. 250rviH2)S = 7.34-7.49(m, 6H), 7.1 5(t. 2H. J = 7.5H2). 7.03(d, 2H, J = 7.5Hz). 6.36(br s. 
IH), 5.98(d, IH, J = 9.7Hz). 5.85(d, 1H, J = 15.7Hz). 5.77(t, IH, J = 3.7Hz), 4.1 6-4.31 (m, 1 H), 2.15-2.59(m, 
3H). 1.82-1.92(m, 4H), 1.41-1,54(m. 1H). 1 .03(s. 3H) 

IR(KBr)>(cm-i) = 3426. 3289. 3065. 2938, 1674, 1634. 1605, 1580, 1547. 1481. 1318. 1277, 1232. 

25 

Example 59 

Preparation of 1-[5'-(3"-phenoxybenzoylamino)-5\6', 7',8'-tetrahydro-2'-naphthyloxy]acetic acid (Compound 
No. 656 in Table 4): 

30 

The reaction was effected with 3-phenoxybenzoic acid (436 mg, 2.04 mmol) and 1-(5-amino-5',6',7',8'- 
tetrahydro-2'-naphthyloxy)acetic acid methyl ester (479 mg, 2.04 mmol) in the same manner as in Example 
1 to give the titled compound (300 mg, yield 35%). 

m.p. 153-1 57-C 

35 ^H-NMR(CDCt3 +catDMS0-d6, 250MHz)5 = 7.35-7.45(m, 1 H), 6.80-7.25(m, 9H), 6.58(dd, IH, 2.7H2, 

8.5Hz), 5-1-5.2(m, IH), 4.41 (s. 2H), 2.5-2.7(m. 2H), 1.5-2.0(m, 4H) 

IR(KBr):i'(cm-0 = 3343. 2932, 2866, 1725, 1611, 1574, 1549, 1481. 1435, 1333, 1289, 1186, 1163, 1132, 
1080, 760, 694. 

40 Example 60 



Preparation of 1-[5'-(3"-benzyloxybenzoylamino)-5'.6',7',8'-tetrahydro-2'-naphthyloxy]acetic acid (Compound 
No- 666 in Table 4): 

45 The reaction was effected with S-benzyloxybenzoic acid (398 mg, 1.74 mmol) and 1-(5'-amino- 
5',6',7',8'-tetrahydro-2'-naphthyloxy)acetic acid methyl ester (410 mg, 1.74 mmot) in the same manner as in 
Example 1 to give the titled compound (127 mg, yield 17%), 
m.p. (amorphous) 

'H-NMR(CDCl3 +catDMS0-d6, 250MHz)6 = 7.1-7.4(m, 8H). 6.95-7.05 (m, 1 H). 6.5-6.8(m, 3H), 5.15-5.25- 
50 (m, IH). 5.01 (s. 2H), 4.47(s, 2H), 2.6-2.8(m. 2H), 1. 95-2.1 0(m. IH), 1,7-1 .9(m, 3H) 

IR(KBr)>(cm-^) = 3345. 2928, 2859, 1723, 1613, 1578, 1551, 1499, 1445. 1290, 1240, 1217, 1163, 1132, 
1080, 1017, 756, 698. 
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Reference Example l 



Preparation of 5-amino-10-methyt-A^*^*'®*^*-GCtatin-2*carboxylic acid methyl ester: 

5 To a mixture of Wieland Mischer*s ketone (38.5 g, 216 mmol)= diisopropylethylamine (39.5 ml) and 

methylene chloride (770 ml) was added anhydrous trifluoromethanesulfonic acid (40 mi, 238 mmot) under 
ice cooling, and the resultant mixture was stirred at room temperature for 2 hours. The reaction mixture was 
mixed with hexane (120 ml), and the organic layer was washed with water, 3 N hydrochloric acid, saturated 
aqueous sodium bicarbonate solution and saturated brine in this order, dried and concentrated to give 

10 monoenol triflate compound (63 g). This product was dissolved in a mixture of methanol (630 ml) and 
tetrahydrofuran (630 ml), mixed with palladium acetate (1.14 g, 5.08 mmol), trifphenyl phosphine (2.6 g, 
10.1 mmoi) and triethylamine (315 ml). Carbon monoxide was bubbled into the solution at room temperature 
for 50 hours. Then, the reaction mixture was diluted with hexane, poured into chilled water and extracted 
with ethyl acetate to give light yellow syrup (33 g). This product was dissolved in methanol (1.3 L), mixed 

75 with ammonium acetate (115 g, 1.45 mmot) and sodium cyanoborohydride (6.4 g, 102 mmol), and the 
mixture was refluxed for 6 hours. The reaction mixture was allowed to warm at room temperature, poured 
into chilled water and extracted with chloroform under weakly basic conditions. The organic layer was dried 
and concentrated. The residue was washed with hexane-diethyl ether to give the titled compound (16.2 g, 
yield 34%) as white powders. 

20 iH-NMR(CDCl3= 250MH2)5 = 7.05(d. 1H), 5.78(t, 1H), 3.73(s. 3H), 2.62(d, IH), 2.57(dd. 1 H), 2.2-2.4(m, 

3H), 1.95(ddd-like, IH). 1.5-1.8(m. 3H), 1.1-1.3(m, 2H), 0.86(s. 3H). 

Reference Example 2 

25 Preparation of (5S.10S)-5-amino-10-methyl-A^*^*"^^^*-octalin-2-carboxylic acid methyl ester: 

The reaction was effected with ( + )-Wieland IVIischer's ketone (Fufka Company, [ah > +98' (c = 1.0, 
benzene) (2.0 g, 11.2 mmol) in the same manner as in Reference Example 1 to give the titled compound 
(0-95 g, yield 57%). 
30 [a]o^^ = 254 ^ (c = 0.50. MeOH) 

Reference Example 3 



Preparation of (5R,10R)-5-amino-10-methyi-A^'^*'^<^*-octaltn-2-carboxyiic acid methyl ester: 

35 

The racemate obtained in Reference Example 1 (2.27 g, 10.3 mmol) was recrystallized three times 
together with L-benzoyltartaric acid (3.86 g, 10.3 ml) in methanol. The crystals are collected under basic 
conditions and purified to give the titled compound (339 mg, yield 15%). 

[a]o^ = +244'(c = 0-5, MeOH) 

40 

Reference Example 4 



Preparation of (lS,8S)-1-amino-8a-methyl-1,2,6,7-tetrahydro-indane-5-carboxylic acid methyl ester: 

45 The reaction was effected with ( + )-2,3,6,7-tetrahydro-8a-methyl-1 ,5-indadione ([ajo^ > +358' (c = 

1.0. benzene) (2.95 g, 18.0 mmol) in the same manner as in Reference Example 1 to give the titled 
compound (408 g, yield 11%). 

'H-NMR(CDGl3, 250MH2)5 = 7.19(d, IH. 2.4Hz), 5.74(br-s-like). 3.72(s. 3H). 3.10(dd, IH. 7.6Hz, 10.0Hz). 
1.8-2.7(m. 4H), 1.2-1.4 (m. 2H), 0.81 (S. 3H). 

50 

Reference Example 5 

Preparation of l-(r-amino-r,2',3',4'-tetrahydro-2*-naphthyloxy)acetic acid methyl ester: 

55 The reductive animation was effected with l-(V-oxo-1 ',2'.3',4*-tetrahydro-2'-naphthyloxy)acetic acid 

methyl ester (9.0 g, 36,2 mmol). prepared from a-bromoacetic acid and 6-hydroxytetralone, in the same 
manner as in Reference Example 1 to give the titled compound (4.08 g. yield 48%). 

^H-NMR(CDCl3, 250MHz)6 = 7.l3(1H, d. 8.6H2). 6.67(1 H, dd, 2.7Hz and 8.6Hz). 6.56(d. IH. 2,7Hz), 4.97- 
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5.10(in, 1H), 4.55(s. 2H). 3.75 (S, 3H), 2.60-2.80(nn, 2H), 1 .65-2.05(m, 4H). 

Reference Example 6 

5 Preparation of 5-amino-9-rnelliyi-A'*^''^*®*-octalin-2-(2'-propenylic acid) elhyl ester: 

To a solution of palladium acetate (126 mg. 0.56 mmol), triphenyl phosphine (292 mg, 1.12 mmol) and 
tetrahydrofuran (2.9 ml) previously prepared was dropwise added a solution of enol triflate (1.74 g, 5.61 
mmol) as disclosed in Reference Example 1 in tetrahydrofuran (10 ml). The mixture was mixed with 

10 triethylamine (10 ml) and ethyl acetate (1.22 ml, 11.2 mmol), and stirred at room temperature for 3 days. 
The reaction mixture was diluted with ethyl acetate, and the organic layer was washed with water and 
saturated sodium bicarbonate solution, dried and concentrated. The residue was chromatographod on a 
silica gel column (40 g) eluting with hexane-ethyl acetate to give 5-oxo-9-methyl-A^<^*'^<^*-octalin-2-(2'- 
propenoic acid) ethyl ester (0.6 g, yield 35%). This product was subjected to reductive amination in the 

75 manner as disclosed in Reference Example 1 to give the titled compound (114 mg, yield 22%). 

^H-NMR(CDCl3. 250MH2)5 = 7.33(d. 1 H. 15.7H2), 6.3l(s, 1H), 6.86(d, 1H, 15.7Hz). 5.70(t, 1H, 3.8H2), 
4.21(q, 2H. 7.IH2), 2.83 (dd, 1H. 5.6H2, 10.4Hz), 2.2-2.4(m. 5H), 2.0-2. 18(m, 1 H). 1.7-1.9 (m, 2H). 1 .30(t. 3H, 
7.1 H2), 0.99(s, 3H). 

20 Reference Example 7 



Preparation of 3-(p-t-butylphenoxy)benzoic acid: 

To a solution of 3-bromobenzonitrile (4.35 g, 23.9 mmol) and p-t-butylphenol (4.30 g. 28.7 mmol) in 
25 pyridine (45 ml) were added potassium carbonate (6.61 g. 47.8 mmol) and cupric oxide (3.42 g. 43 mmol). 
and the resultant mixture was refluxed for 46 hours. The reaction mixture was poured into saturated 
potassium hydrogensulfate solution and extracted with ethyl acetate. The organic layer was concentrated, 
and the residue was dissolved in ethylene glycol (20 ml), mixed with 2 N potassium hydroxide solution (130 
ml) and refluxed for 20 hours. The reaction mixture was poured into chilled water and extracted with diethyl 
30 ether under acidic conditions. The organic layer was dried and concentrated. The residue was chromatog- 
raphed on a silica gel column to give the titled compound (3.46 g, yield 54%). 

^H-NMR(CDCl3. 250MHz)5 = 7.80(d-like. 1H. 7.6H2), 7.70(t, 1H, 1.9Hz), 7.42(d, 1H, 7.6Hz). 7.36(d. 2H, 
8.6H2). 7.24(dd, 1H, 1.9Hz, 7.6Hz), 6.94(d, 2H. 8.6Hz), 1.32(s, 9H). 

The compounds of the following Reference Examples 8-16 were prepared according to Reference 
35 Example 7. 

Reference Example 8 

4-phenoxy benzoic acid: 

40 ^H-NMR(CDCl3. 250MHz)5 = 7.98(d, 2H, 8.8Hz). 7.34(t. 2H. 7.7Hz). 7.1 4(t, 1H. 7.7Hz). 7.02(d. 2H, 

8-8HZ). 6.93(d. 2H, 7.7Hz), 3.83 (br-s, 1H). 

Reference Example 9 

45 3-(o-isopropylphenoxy)benzoic acid: 

iH-NMR(CDCl3. 250MHz)5 = 7.77(d, IH. 7.8Hz), 7.61 (br-s, 1H), 7.40(d. 1H, 8.0Hz), 7.35(t-like. 1H, 
4.9Hz), 7.1-7.2(m, 3H), 6.85-6.90(m, 1 H), 3.15-3.3(m, IH), 1.19. 1.22(each s, each 3H). 

Reference Example 10 

50 

3-(p-isopropylphenoxy)benzoic acid: 

^H-NMR(CDCl3. 250MHz)6 = 7.80(ddd, IH, 1 .2H2, 1.6Hz. 7.8Hz). 7.68(dd, IH, I.6H2, 2.4H2). 7.39(dd, 
IH, 7.8Hz, 8.OH2). 7.18-7.28 (m, 3H), 6.90-7.0(m. 2H). 2.80-3.00(m. 1 H). 1.23, 1.26(each s, each 3H). 

55 Reference Example 1 1 



3-(m-isopropylphenoxy)benzoic acid: 

'H-NMR(CDCl3, 250MH2)6 = 7.83(ddd, 1H, 1.2H2. 1.5H2. 7.7H2). 7.72(dd. 1 H, 1.2Hz, 2.8Hz). 7.42(dd, 
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1H. 7.9Hz, aOHz). 7.2-7.3(m, 2H). 7.02(dcl, -(ike, 1H, 0.7Hz, 7.2H2), 6.92(br-s, 1 H), 6.82(dd- like, 1.2H2, 
8.2Hz), 2.80-3.00(m, IH). 1.23, l.26(each s, each 3H). 

Reference Example 12 

3-[p-(2'-melhytpropyl)phenoxy]ben2oic acid: 

^H-NMR(CDCt3. 250MHz)5 = 7.89(ddd, IH, 1 .2Hz. 1.7Hz, 7.7Hz), 7.67(dd. 1H, 2.4Hz, 1.7H2), 7.40(t, IN. 
7.7Hz), 7.21 (ddd, IH, 1.2H2, 2.4Hz, 7.7Hz). 7.11 (d. 2H, 8.5Hz). 6.92(d, 2H. 8.5Hz), 3.75(br-s. IH), 2.45(d, 2H, 
7.2Hz). 1.84(dt. IH. 6.5Hz, 7.2Hz), 0-90(d, 6H, 6.5Hz). 

10 

Reference Example 13 



3-(p-tolyloxy)benzoic acid: 

'H-NMR(CDCl3. 250MH2)5 = 7.79(ddd. 1 H, 1 .2Hz. I.6H2, 7.7Hz). 7.65(dd. IH, 1.6Hz, 2.4Hz). 7.39(t, IH. 
15 7.7Hz). 7.21 (ddd. 1 .2Hz. 1.8Hz. 7.7H2). 7.1 5(d, 2H, 8.6Hz). 6.92(d, 2H, 8.6Hz). 2.34(s. 3H). 

Reference Example 14 



3-(p-cyclohexylphenoxy)benzoic acid: 
20 ^H-NMR(CDCl3: 250MHz)5 = 7.80(dd-like, IH. 1.2Hz, 8-OHz), 7.68(dd, IH, 1 .2Hz, 2.4Hz). 7.39(t, IH. 

8.0Hz). 7.10-7.25(m. 3H). 6.93(d. 2H. 8.6Hz), 2.38-2.58{m, IH). 1.68-1 .96(m, 5H), 1.14-1.52 (m. 5H). 

Reference Example 15 

25 3-(2'.4*-dimetfiylphenoxy)benzoic acid: 

iH-NMR(CDCl3, 250(VIHz)6 = 7.81(dd. IH, 1.6Hz, 7.7Hz), 7.68 (dd. IH. 1.6Hz, 2.2Hz), 7.40(dd, IH. 7.7Hz. 
7.9H2). 7.22(dd-like, 2.2Hz. 7.9H2). 6.77(br-s, IH). 6.63(br-s. 2H). 2.28(s. 6H). 

Reference Example 16 

30 

3-(5',6',7',8'-tetrahydro-2'-naphthyloxy)benzoic acid: 

iH-NMR(CDCl3, 250MHz)5 = 7.79(br-d, IH, 7.7Hz). 7.67(br-s, IH), 7.40(t, 1H, 7.7Hz). 7.23(dd, IH. 2.4Hz, 
7.7Hz). 7.04(d, IH, 8-OHz), 6.7-6.8(m, 2H), 2.7-2.8(m, 4H), 1.7-1 .9(m. 4H). 

35 Reference Example 17 

Preparation of 3-bromo-5-(p-isopropylphenoxy)benzoic acid (a) and 3,5-di(p-isopropylphenoxy)benzoic acid 
(b): 

40 To a solution of 3,5-dibromobenzoic acid (3.8 g, 11 mmol) and p-isopropylphenol (3.36 g. 24.2 mmol) in 
pyridine (46 ml) were added cupric oxide (2.19 g, 27.5 mmol) and potassium carbonate (6.08 g, 44 mmol), 
and the resultant mixture was refluxed for 5 days. The reaction mixture was allowed to warm up to room 
temperature, poured into chilled water and extracted with chloroform under acidic conditions. The organic 
layer was concentrated, and the residue was chromatographed on a silica gel column to give the titled 

45 compounds (a) (489 mg, yield 13%) and (b) (1.88 g, yield 44%). 

(a) ; ^H-NMR(CDCl3. 250MH2)a = 7.19(dd. IH, each 1.7Hz), 7.60 (dd, IH, each 1.7H2), 7.34(dd, IH. each 
1.7Hz), 7,23(d, 2H, 8.2H2). 6.95(d, 2H. 8.2Hz), 2.8-3.0(m. IH), 1.24, 1.27(each s, each 3H) 

(b) ; iH-NMR(CDCl3. 250MHz)5 = 7.34(d, 2H. 2.1Hz). 7.19(m, 4H, 8.5H2), 6.94(d, 4H, 8.5H2), 6.86(d. IH, 
2.1Hz), 2.80-2.95(m. 2H), 1.22, 1.25(each s, each 6H). 

50 

Reference Example 18 



Preparation of 3-dicyclohexylmethoxybenzoic acid: 

65 To a solution of 3-hydroxybenzoic acid (1.61 g, 8.2 mmol), dicyclohexylmethanol (1.61 g, 8.2 mmol), 

triphenylphosphine (2.05 g, 7.82 mmol) and dioxane (35 ml) was added diethyl azodicarboxylate (1.41 ml, 
8.94 mmol), and the resultant mixture was refluxed for 3 days. The reaction mixture was allowed to warm up 
to room temperature, poured into chilled water and extracted with diethyl ether. The organic layer was 
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concentrated, and the residue was dissolved in a nnixture of methanol (20 ml), tetrahydrofuran (6.5 ml) and 
water (2.0 ml), mixed with potassium hydroxide (M6 g) and stirred for 2 hours. The mixture was poured 
into chilled water, acidified, and extracted with ethyl acetate. The organic layer was concentrated, and the 
resultant residue was recryslallized from hexane to give the tilled compound (0.43 g, yield 18 %). 
5 ^H-NMR(CDCl3, 250MH.:)5 = 7.55-7.65(m, 2H), 7.30(dd, 1 H, each 8.4Hz), 7.13(ddd, 1H, 0.9H^, 2.5H2. 

8.4H2), 3.98(t, IH, 5.6Hz), l-50-1.88(m, 12H), 0.96-1. 34(m, 10H). 

The compounds of the following Reference Examples 19-24 were prepared according to Reference 
Example 18. 

10 Reference Example 19 



3-(2',4'-dimethyl-3'-pentoxy)benzoic acid: 

iH-NMR(CDCt3, 250MHz)5 = 7.55-7.65(m, 2H). 7.32(t, 1H. 8.2H2). 7.15(ddd, IH, 1 OHz, 2.7Hz, 8.2Hz), 
3.94(t, IH, 5.8Hz), 2.01 (dt, 2H, 6.8Hz, 13.3H2), 0.90-0.98(m. 12H). 

75 

Reference Example 20 



3-(dicyclopropylmethoxy)benzoic acid: 

iH-NMR(CDCl3, 250MH2)5 = 7.50-7.61 (m. 2H). 7.28(t, IH, 8.2Hz), 7.10(ddd, 1H, 1.2Hz, 2.7Hz. 8.2Hz). 
20 3.88(3, 3H). 3-49(t. IH, 6.9Hz), 1.0-1.2(m, 2H), 0.4-0.6(m, 4H). 0.2-0.4(m. 4H). 

Reference Example 21 

3-(cyclooctyloxy)benzoic acid: 
25 ^H-NMR(CDCh, 250MH2)5 = 7.66(ddd, 1H, 1.2Hz, 2.3Hz and 8.0Hz), 7.57(dd, IH, 2.3Hz, 1.7Hz). 7.34(t, 

8H2), 7.09(ddd, 1.2Hz, 1 .7Hz, 8.0Hz), 4.47(4.0Hz, 7.9H2, 11.8Hz). 1.4-2.0(m, 14H). 

Reference Example 22 

30 3-(4-heptyloxy)ben20ic acid: 

^H-NMR(CDCl3, 250MHz)5 = 7.64(ddd, 1.2Hz. 2.0H2. 8.0Hz), 7.59(dd, 1H, 1.2Hz. 2.3Hz), 7.33(t, IH. 
8.0Hz). 7.10(ddd, 1.2Hz. 2.3Hz, 8.9Hz). 4.31(dt IH. 5.9Hz. 1 1 .6Hz), 1.3-1.8(m. 8H). 0.91 (t. 6H, 7.0Hz). 

Reference Example 23 

35 

3-(cyclohexylmethoxy)benzolc acid: 

iH-NMR(CDCl3, 250MH2)5 = 7.68(1 H. 2.2Hz, 7.7Hz), 7.60(d, 1H, 2.2Hz), 7.35(t, IH. 7.7H2), 7.12(dt, IH. 
2.0Hz, 7.7Hz), 3.79(d, 2H. 6.0Hz). 1.6-1.9(m, 6H), 1.0-1.4(m. 5H). 

40 Reference Example 24 



3-cycloheptyloxy-4-methoxybenzoic acid: 

^H-NNR(CDCl3, 250MHz)5=7.63(dd, IH. 2.OH2, 8.5Hz), 7.50(d. IH. 2.0Hz), 6.86(d, IH, 8-5Hz), 4.42(ddd. 
IH. 4.3Hz, 8.5Hz and 12.6Hz). 3-88(s. 3H), 3.86(s, 3H), 1.96-2.05(m. 2H). 1.62-1.94(m, 4H). 1.33 -1.62(m, 
45 6H). 

Reference Example 25 

Preparation of 3-tsopropyl-4-cycloheptytbenzoic acid: 

50 

To a solution of 3,4-dihydroxybenzoic acid ethyl ester (2.0 g, 11 mmol) in acetone (450 I) were added 
potassium carbonate (2.28 g, 16.5 mmol) and isopropylamide (1.03 ml. 11 mmol), and the resultant mixture 
was stirred at room temperature for 2 days. The reaction mixture was poured into chilled water and 
extracted with ethyl acetate under acidic conditions. The organic layer was concentrated, and the residue 
55 was chromatographed on a silica gel column to give a mixture (617 mg) of 3-hydroxy-4-isopropyloxybenzoic 
acid ethyl ester and its position isomer. 4-hydroxy-3-isopropyloxybenzoic acid ethyl ester (6:1). There was 
observed NOE of protons at 1 '-position of the isopropyl group and 5-position. The reaction was effected 
using this mixture (617 mg) in the same manner as in Reference Example 18, and the resultant product was 
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recrystallized from hexane to give the titled compound (370 mg, yield 12%). 

'H-NMR(CDCl3. 250MH2)6 = 7.68(dd. IH, 2.0Hz. 8.4H2). 7.58(d. 1 H. 2.0Hz). 6.90(d. IH. 8.4Hz), 4.55- 
4.70(m, tH), 4.35-4.50(m, IH), l.9-2.t(m, 2H). 1.3-1.9(m, lOH). 1 .34- 1 .37(each s. each 3H). 

5 Reference Example 26 

Preparation of 3-cyclohexylmethylbenzoic acid: 

To a solution of 3-carboxybenzaldehyde (2.65 g, 17.7 mmol) in tetrahydrofuran (2.65 ml) was added a 
70 solution of cyclohexyl magnesium bromide in diethyl ether (53 mmol, 30 ml). This mixture was added to 3 
N hydrochloric acid (500 ml) and extracted with chloroform. The organic layer was concentrated, and the 
residue was chromatographed on a silica gel column to give the condensed product (1.35 g). The product 
was dissolved in methanol (27 ml), mixed with palladium hydroxide (135 mg) and hydrogenated. The 
reaction mixture was filtered through Celite, and the filtrate was concentrated. The residue was recrystal- 
75 lized from hexane to give the titled compound (0.84 g, yield 22 %). 

'H-NMR(CDCl3. 250MH2)5 = 7.85-8.00(m, 2H), 7.30-7.40(m, 2H), 2.54(d, 2H, 6-9Hz), 1.5-1.8(m, 6H), 1.1- 
1.3(m. 3H), 0-80-1. 05(m, 2H). 

Reference Example 27 

20 

Preparation of 3-cycloheptylmethylben2oic acid: 

The titled compound was prepared according to Reference Example 26. 

iH-NMR(CDCl3. 250MH2)5 = 7.85-7.95(m. 2H). 7.30-7.40(m. 2H). 2.56(d. 2H, 7.2Hz). l.1-1-9(m. 13H). 

25 

EXPERIMENT 

Human steroid 5a-reductase inhibiting effect was examined on the compounds of the present invention 
using human prostatic tissue. 
30 Freozen human prostate was thawed on ice and minced into small pieces (- Smm^). The minced tissue 

was homogenized with a Polytron homogenizer (Kinematica, Switzerland) in 40 vol. of 0.1 M phosphate 
buffer at pH 5.5. The suspension was used as the source of 5a-reductase. 

The reaction tube contained 50nM (lQ,2a-^H(N))tetstosterone (2.04 TBq/mmol, New England Nuclear, 
MA), a predetermined amount of an inhibitor, 0.5 mg of NADPH and 0.5 ml of prostatic suspension in a total 
35 final volume of 1 ml. For this test, DMSO solutions containing various amount of the inhibitor were 
employed. 

Each reaction solution was incubated at 37 'C for 10 minutes and ethyl acetate (2 ml) chilled with ice 
was added for stopping the reaction. The organic layer was transferred to another test tube and evaporated 
to dryness under nitrogen. Each 50 ug of non radioactive testosterone, DHT, estradiol, androstenedione and 

40 androstandiol was added to the residue, and the wall of each test tube was washed with ethyl acetate (0.1 
ml). The content of the tube was evaporated again and the residue was dissolved in chloroform (50 ul) and 
then applied to Whatman LK60DF silica plates (Whatman, NJ), developing in chloroform:methanol (50:1). 
The bands of the substrates and products were identified by fluorescence (254 nm) and iodine, and the 
relevant silica gel was collected by scraping, mixed with toluene based liquid sinci later, and the radioactivity 

45 was counted. The radioactivities of DHT and androstandiol were combined for the calculation of 5a- 
reductase activity. The conversion rate from testosterone to DHT and androstandiol was 35%-45% in the 
control group which only the solvent was added in place of inhibitors. The radioactivity for the control group 
was postulated as 100%. 

ICsc were calculated from the data obtained from the above experiments. Table 5 shows the test 
50 results. 



55 
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Table 5 



Experiment No. 


ICso (UM) 


Experiment No. 


IC50 (Ul) 


1 


o.o 


do 


U.oU 


2 


0.83 


31 


0.41 


4 


0.81 


35 


0.16 


5 


0.46 


37 


0.30 


7 


0.21 


39 


0.39 


9 


0.52 


42 


0.77 


11 


0.25 


43 


0.23 


13 


0.66 


45 


0.61 


14 


0.44 


46 


0.30 


15 


4.21 


47 


0.16 


17 


0.18 


48 


0.065 


20 


0.27 


51 


0.91 


22 


0.52 


54 


0.16 



Table 5 shows that the compounds of the present invention and salts thereof are useful as 5a-reductase 
inhibitors. Accordingly, they would be useful as therapeutic agents to diseases such as benign prostatic 
hyperplasia, acne, seborrhea, female hirsutism, prostatic cancer, male alopecia or the like, in which the 
reduction of DHT activity is expected to be effective for therapeutic treatment thereof. 

Claims 

1. Carboxylic acid derivatives of the following general formula (I); 



30 




Wherein R\ R^, R3 and R'^ each independently represent hydrogen atom, halogen atom, adamantyl 
group, optionally substituted Ci - C^^ alkyi group, optionally substituted C3 - Cio cycloalkyi group, 
optionally substituted Ci - Ci-v alkoxy group, optionally substituted heterocyclic group, - OR^ (R^ 
represents hydrogen atom, adamantyl group, optionally substituted C3 - Cio cycloalkyi group or 
optionally substituted heterocyclic group), or a group of the formula: 




wherein and R^ each independently represent hydrogen atom, Ci - Cg alkyI group, C3 - Cs 
cycloalkyi group. - CONR^N^^ (R^ and R^° each independently represent hydrogen atom or Ci - Cg 
atkyi group) or, when R^ and R^ are adjacent, they may form Ci - Cg alkylene group, and m represents 
0 or 1, or. the adjacent two substituents selected from R', R^, R3 and R* may form a group of the 
formula: 
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I 

-oco- 

I 

wherein R^^ and R'^ each independently represent hydrogen atom, Ci - Cb alkyi group or C3 - Cs 
w cycloalkyi group, or they may form, taken together. C2 - Cb alkylene group, a group of the formula: 

-OCH2CH2O- or optionally substituted C3 - C4 alkylene group, 
R^ represents hydrogen atom or Ci - C5 alkyI group. 

X represents -CONR^^. -SOaNR'^. (ri3 represents hydrogen atom or Ci - Cg alkyI group), 
Y represents a single bond, -OCH2- or -CH = CH-, 
75 A ring may form a benzene ring, cyclohexene ring or cyclohexadiene ring, 

the dotted line represents a single bond or double bond, and 

n represents 1 or 2, with the proviso that when the carbon atom to which R^ is attached has a 
double bond, then is not present, or pharmaceutically acceptable salts thereof. 

20 2. A compound according to Claim 1. in which R\ R^, R3 and R* each independently represent hydrogen 
atom; halogen atom; adamantyt group; Ci - Cm alkyI group optionally having one or more substituents 
selected from 5 or 6 membered heterocyclic group containing 1 or 2 hetero atoms selected from 
oxygen atom, sulfur atom and nitrogen atom, C3 - C10 cycloalkyi group and adamantyl group; C3 -C10 
cycloalkyi group optionally having one or more Ci - Cg alkyI groups; Ci - Ci* alkoxy group optionally 

25 having two or more phenyl groups or one or more substituents selected from 5 or 6 membered 

heterocyclic group containing 1 or 2 hetero atoms selected from oxygen atom, sulfur atom and nitrogen 
atom, Cs -C o cycloalkyi group and adamantyl group; 5 or 6 membered heterocyclic group containing 1 
or 2 hetero atoms selected from oxygen atom, sulfur atom and nitrogen atom and optionally having one 
or more Ci - C9 alkyI groups; -OR^ [R^ represents hydrogen atom; adamantyl group; C3 -Ciocycloalkyl 

30 group optionally having one or more Ci - Cg alkyI groups; or 5 or 6 membered heterocyclic group 

containing 1 or 2 hetero atoms selected from oxygen atom, sulfur atom and nitrogen atom, and 
optionally having one or more substituents selected from Ci - Cg alkyI group and C2 - Cg acyl group]; 
or a group of the formula: 



35 



R ' 

-O- (C Ho)m-<^^^ 



40 



wherein R-' and R*^ each independently represent hydrogen atom, C3 - Cs cycloalkyi group. -CONR^R^^ 
45 (R^ and R^° each independently represent hydrogen atom or Ci - Cg alkyI group), or, when R^ and R" 

are adjacent, they may form Ci -Cs alkylene group, and m represents 0 or 1, or, the adjacent two 
substituents selected from R\ R^, R^ and R* may form a group of the formula: 



I 

-oco- 

55 

wherein R^^ and R^^ each independently represent hydrogen atom. Ci - Cg alkyI group or C3 - Cs 
cycloalkyi group, or they may form, taken together, C2 - Cs alkylene group, a group of the formula: 
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-OCH2CH2O-; or C3 - C4 alkytene group optionally having one or more substituents selected from Ci - 
Co alky! group and C3 - Cs cycloalkyi group. 

3. A compound according to Claim 2, in which R\ and R" each independently represent hydrogen 

atom; halogeci atoin; Ci - Cm alkyi group optionally having one or more substituents selected from 5 or 
6 membered heterocyclic group containing 1 or 2 hetero atoms selected from oxygen atom, sulfur atom 
and nitrogen atom, and C3 -C o cycloalkyi group; Ci - Ci4 alkoxy group optionally having two or more 
phenyl groups or one or more C3 - Cio cycloalkyi groups; -OR^ [R^ represents C3 - Cic cycloalkyi 
group optionally having one or more Ci - Cb alkyI groups; or 5 or 6 membered heterocyclic group 
containing 1 or 2 hetero atoms selected from oxygen atom, sulfur atom and nitrogen atom, and 
optionally having one or more Ci - Ce alkyI group, or a group of the formula: 



wherein and R^ each independently represent hydrogen atom, C3 - Cs cycloalkyi group, 
-CONR^N^o (R9 and R^° each independently represents hydrogen atom or Ci - Cg alkyI group), or, 
when R^ and R^ are adjacent, they may form Ci -Ck alkylene group, and m represents 0 or 1, R^ 
represents Ci - Cs alkyI group. X represents -CONR^^- or -S02NR^3_ (ri3 represents hydrogen or Ci - 
Cfi alkyI group), and A ring may form a benzene ring or cyclohexene ring. 

4. A compound according to Claim 3, in which R\ R^. R^ and R* each independently represent hydrogen 
atom; halogen atom; Ci - C14 alkyI group optionally having one or more Ca - Cio cycloalkyi group; Ci - 
Ci4 alkoxy group optionally having one or more C3 - C10 alkyl groups; or -OR^ (R^ represents Ci - C& 
cycloalkyi group optionally having one or more Ci - Cg alkyl groups). X represents -CONR^3-(Ri3 
represents hydrogen atom), Y represents a single bond, A ring represents a cyclohexene ring, and the 
dotted line represents a double bond. 

5. A compound according to Claim 4, in which R\ R^, R^ and R'^ each independently represent hydrogen 
atom or Ci -Cm alkoxy group and n represents 2. 

6. A pharmaceutical composition comprising a carboxylic acid derivative according to Claim 1 or a 
pharmaceutically acceptable salt thereof together with a pharmaceutically acceptable carrier therefor. 

7. A therapeutic drug for treating androgen dependent diseases comprising a carboxylic acid derivative 
according to Claim 1 or a pharmaceutically acceptable salt thereof as an effective ingredient together 
with a pharmaceutically acceptable carrier therefor. 

8. A therapeutic drug according to Claim 7, in which the androgen dependent disease is benign prostatic 
hyperplasia. 

9. A therapeutic drug according to Claim 7, in which the androgen dependent disease is acne. 

10. A therapeutic drug according to Claim 7, in which the androgen dependent disease is seborrhea. 

11. A therapeutic drug according to Claim 7, in which the androgen dependent disease is female hirsutism. 

12. A therapeutic drug according to Claim 7. in which the androgen dependent disease is male alopecia. 
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